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AN ANALYSIS OF THE SIKORSKI BILL,
H.R. 4567, TO CONTROL ACID RAIN

by

T.D. Veselka, D.A. Hanson, R.C. Hemphill, C.A. Hoffstetter,
D.W. South, and D.G. Streets

SUMMARY

One of the most significant acid rain control bills introduced to the 99th
Congress was H.R. 4567, introduced by Rep. Sikorski on April 10, 1986, and reported out
of the House Subcommittee on Health and the Environment in amended form on May 20,
1986. The bill never reached a debate in full committee, however.

The Sikorski bill essentially consists of a two-phase pro%ram to limit utility
sulfur dioxide (SO,) emissions to a statewide average rate of 2 1b/10° Btu by 1993 and 1.2
1b/10° Btu by 1997. Emissions of nitrogen oxides (NO,) and emissions from industrial
boilers, industrial processes, and transportation sources would also be reduced.

It is estimated that Phase I would reduce utility SOy emissions by 2.6 x 108
tons/yr by 1993, relative to the base-case forecast for that year. Phase II would reduce
utility SOy emissions by 6.1 x 106 tons/yr by 1997. The approximate costs are $0.7 x
109/yr for Phase I and $2.2 x 10”/yr for Phase Il. These cost estimates are compared
with similar estimates made by ICF Incorporated for the U.S. Environmental Protection
Agency. The ANL estimates are lower than estimates prepared by ICF Incorporated
because of different assumptions about the base-case forecast in the absence of an acid
rain control bill.

The Sikorski bill is estimated to also achieve a reduction in utility NO, emissions
of about 1.3 x 108 tons/yr at a cost of $400 x 106/y'r. Reductions in 80, emissions from
industrial boilers would be about 220,000 tons/yr, but no reduction in industrial boiler
NO, emissions would be required. NOx emission reductions from mobile sources would
amount to 400,000-500,000 tons/yr after the turn of the century.

In general, state-level electricity rates are not expected to increase by more
than 6 to 8% when pollution control costs are equally distributed (in terms of percent
electricity rate increases) among residential, commercial, and industrial users. In faect,
only 13 states are expected to have rate increases greater than 1%. Since the legislation
authorizes a subsidy for use in states with residential rate increases over 10%, it is
unlikely that utilities will be able to take advantage of any subsidies from the Acid
Deposition Fund if all users share the costs of pollution econtrol. If pollution control costs
were financed solely by residential users, however, average rate increases for eight
states (Illinois, Indiana, Kentucky, Missouri, New Hampshire, Ohio, Pennsylvania, and
West Virginia) are expected to increase by over 10%. Rate increases for these eight
states range from 11 to 22%.



Electricity rates paid by electricity-intensive industries in the states where rate
increases would be highest are similar to or lower than the national industrial average,
and are typically less than the state industrial average. For the five most electricity-
intensive industries, electricity rates are often substantially less than either the national
or state industry average. These industries (electrometallurgical produets, primary zine,
primary aluminum, alkalies and chlorine, and industrial gases) might modify their
production activities in response to electricity rate changes. They probably would not
relocate solely as a result of these changes. Nevertheless, there may be establishments
in the high-impact states examined that would be severely affected. For example, the
primary zinc and aluminum sectors are being severely hurt by imports and a small
difference in purchased energy costs might be eritically important to them.

Two aluminum producers, National-Southwire Aluminum (NSA) and ARCO in
Kentucky, are examples of marginal companies that may be adversely affected by the
legislation. These two companies account for 75% of the power generated by Big Rivers
Electric Corporation. Big Rivers has financial difficulties and may default on $1.1 billion
in loans. NSA claims that it would have to shut down its Kentucky plant if Big Rivers
increased electricity rates. NSA accounts for 900 jobs, amounting to payroll and benefits
of approximately $28 million annually. Projected electricity rate increases in Kentucky
of 1.5 to 3.5% due to H.R. 4567 would exacerbate the present situation.

The coal-mining industry would also be affected by the legislation since many
utilities would switch from a high-sulfur coal to a lower-sulfur coal as a means of
controlling SOq emissions. If the proposed legislation were to be enacted, coal
production and employment are projected to decrease in high-sulfur coal regions such as
Northern Appalachia and the Midwest, while the demand for lower-sulfur coal from
regions such as Central Appalachia and the Great Plains is expected to increase.

1 INTRODUCTION

The 99th Congress saw renewed interest in proposed legislation to control acid
rain. Twenty bills were introduced, 12 in the House and 8 in the Senate. Sixteen of them
called for major reductions in sulfur dioxide (SOZ) emissions, generally in the range of 10
to 12 x 10° tons/yr, and several bills also called for reductions in nitrogen oxide (NO,)
emissions. Table 1.1 summarizes the acid rain bills from the 99th Congress.

On April 10, 1986, Rep. Gerry Sikorski introduced to the second session of the
99th Congress a bill, H.R. 4567, to amend the Clean Air Act to reduce acid deposition.
The bill had 150 cosponsors, including Rep. Henry Waxman, Chairman of the House
Energy and Commerce Subcommittee on Health and the Environment, and many other
congressmen who had previously introduced bills to control acid rain: Reps. Conte,
Udall, Rinaldo, Scheuer, Green, Aspin, Gregg, Solomon, St Germain, and Vento. Such
broad, bipartisan support ensured that the bill would become the major focus of acid rain
control in the House during the 99th Congress.

As a result of amendments introduced in the subcommittee, a revised version of
H.R. 4567 was prepared. The amended version of the bill was reported out of the



TABLE 1.1 Summary of Acid Rain Bills from the 99th Congress

Coverage of the Bill

Acid Acid Rain: Trans-
Acid Rain: Rain: Accelerated Boundary
Ma jor Proposal Emission Control Research, Air
Bill Sponsor Date Reductions? Fund Mitigation Pollution

S92 Stafford 01-03-85 10/1-1-94 X X
S. 283 Mitchell 01-24-85 10/10AE
H.R. 1030 Conte 02-07-85 12°/10AE X X
H.R. 1162 Green 02-20-85  10P/1-1-93
S. 503 Proxmire 02-25-85 10/1-1-98 X
H.R. 1414 Green 03-05-85 10°/1-1-93
H R 252631 Whitley 05-23-85 X
H.R. 2679 Udall 06-05-85 10b/1-1-96 X
H.R. 2753 Walgren 06-12-85 X
H.R. 2918 Rinaldo  06-27-85 10P/1-1-96 X X
H.R. 2963 Weaver 07-10-85 X
H.R. 3677 Solomon IT=01=85 10/1-1-96 X
S.1983 Kerry 12-18-85 12°/12-31-94 X X
$.2003 Moynihan 01-21-86 10/1-1-94 X X
H.R. 4129 Scheuer 02-05-86 X
S.2200 Mitchell 03-18-86 10/10AE X
§.2203 Stafford 03-18-86 NS/NS X X
H.R. 4567 Sikorski 04-10-86 NS’/1-1-97 X X
H.R. 4567(Am.) Sikorski  05-20-86 NsP/1-1-97 X X
$.2813 Proxmire 09-12-86 NSP/1-1-97 X X
H.R. 5675 Kemp 10-08-86  NSP/1-1-97

4Amount of SO, reduction required (106 tons/yr) and date by which compliance is to be
achieved. 10AE means ten years after enactment. NS means not specified in the bill.

Pplus a reduction in future emissions of nitrogen oxides through revision of new source
performance standards and mobile source emission limitations.

Bill H.R. 4567 (Am.) was reported out of the House Energy and Commerce Subcommittee on
Health and the Environment. Bill H.R. 2631 was approved by the U.S. House of
Representatives 8/13/86.

subecommittee on a 16-9 vote on May 20, 1986. It did not, however, reach a debate in the
full committee before the end of the 99th Congress. Table 1.2 summarizes the essential
elements of H.R. 4567, and Appendix A reproduces the full text of the amended version
of the bill. To avoid confusion, the version of the bill that was originally introduced is
not detailed here. All analysis that follows refers to the amended version.

The bill was an attempt by Reps. Sikorski and Waxman to succeed in passing
legislation to control acid rain, following the narrow defeat in subcommittee of their bill
H.R. 3400 from the 98th Congress. However, H.R. 4567 contained a different approach
to reducing precursor emissions than did their previous bill. Instead of mandating
emission reductions in terms of tonnage, and forcing specific utility units to serub, H.R.



TABLE 1.2 Summary of H.R. 4567 as Reported from Subcommittee

Acid Deposition Control Act of 1986

Impact region:

Fossil utility
reductions:

Fossil industrial
boiler reductions:

Industrial
process
reductions:

Regulatory agency
deadlines:

Default
provisions:

Study and mid-
course correction:

Entire United States.

By 1/1/93, average annual statewide SO, emissions must
not exceed 2.0 1b/10° Btu. By 1/1/97, average anpual
statewide SO, emissions must not exceed 1.2 1b/10° Btu,
and NO, emissions must not exceed 0.6 1b/10° Btu.

By 1/1/97, average apnual statewide S0, emissions must
not exceed 1.2 12/106 Btu, and NO_ emissions must not
exceed 0.6 1b/10° Btu.

By 1/1/97, total annual reduction of SO, achieved in
each state equal to amount EPA determined on 12/31/90
was economically and technically achievable.

EPA guidelines:
State plans.

9 months from enactment, for all

Utility: State plans for both 1993 and 1997 due to EPA
21 months after enactment.
Industrial Boiler: State plans due to EPA 1/1/94.

Industrial Process: EPA targets due to states 12/31/90.
State plans due to EPA by 1/1/94.

EPA Approval: Approval required 9 months after submit-
tal. Conditional approval is expressly prohibited.

For utility and industrial boilers, failure to have
approved State Plan: specified emission rates and
compliance dates apply on unit basis. For industrial
process reductions: EPA promulgation of plan by 1/1/95.

By 6/30/93, EPA to submit to Congress a study of deposi-
tion reduction achieved under Phase I of the utility
reduction, and on the feasibility of utility Phase II
and the industrial boiler and processes reduction
requirements. After review of the study, but before

1/1/94, Congress may enact legislation to halt these
requirements,



TABLE 1.2 (Cont'd)

Acid deposition
control fund:

Innovative
technologies:

Revised NSPS
requirements:

Smelter
requirements:

Mobile source
requiremetns:

EPA shall impose a fee on generation (by fossil fuel)
and import of electticity, in order to subsidize some
utility residential rate increases caused by the SO,
requirements of this Act. Fee may be effective
12/31/88 to 12/31/96, and shall not exceed 1/2 mill per
kWh. Subsidized payments are to protect residential
customers from rates more than 10% higher than in

the absence of this legislation.

Discretionary EPA program established to provide
financial assistance to sources that will employ
innovative emission control technologies. Eligible
costs can include design and feasibility studies and
annualized costs of technologies not yet in general
use, but which EPA in consultation with DOE determines
have commercial potential within 10 years of enactment,
and have greater economic, environmental and/or social
(i.e., prevent fuel switching) benefits than conven-
tional technology. All funding for projects to come
from up to 1/4 mill/kWh fee assessment by EPA within
State which applied for fee and where project is
located. If innovative technology is compliance
strategy for any source in reduction plans under this
Act, contingent emission limitations must be con-
currently submitted by EPA in case technology fails.

EPA to revise utility NO,_ NSPS to rates of 063 1b/108
Btu for subbituminous coal and and 0.4 1b/10° Btu for
bituminous coal (30-day rolling average); applicable to
units commencing construction after date of enactment.
EPA to promulgate NO, NSPS for all fo sil steam
generating units greater than 50 x 10° Btu/hr.

All smelters to be in compliance with S0, SIP require-
ments by 1/1/88; no administrative or judicial
extensions permitted.

NO_ Emission Rates:
*Model Year 1989
Passenger Cars 0.7 g/mi

Model Year 1988
Gasoline and diesel
trucks (<6000 1b) 12 5/ mi

Gasoline and diesel
trucks (6000 - 8500 1b) 1.7 g/mi



TABLE 1.2 (Cont'd)

HC Emission Rates
Model Year 1990

Trucks (<6000 1b) 0.41 g/mi
Trucks (6000-8500 1b) 0.53 g/mi
Fuel requirement: After 1/1/89, sulfur in diesel fuel limited to 0.05%
by weight.
Evaporative Six months after enactment, EPA to require (1) use of
hydrocarbon on-board HC control technology on model year 1989 and
requirements: later vehiclesj and/or (2) vapor recovery controls at

the gasoline pump.

U.S./Mexican By 3 months after enactment, EPA and State Department
cooperation: are to conclude the transboundary air pollution Annex to
the 1983 Border Environmental Agreement with Mexicoj;
emphasizes requiring NSPS at Mexico's new Nacozari
smelter and NSPS on expansion of Mexico's Cananea
smelter. Also cooperative monitoring, inspection,
and enforcement program for these Mexican smelters
and the U.S. smelter at Douglas, Arizona.

Studies/reports (1) DOS and EPA to report 6 months after enactment on
required: U.S./Mexican cooperation; 2) EPA to perform atmos-
pheric field experiments on the effects of SO,
emissions from Nacozari (Mexico) smelter, before and
after controls, on states of Arizona, Colorado,
Indiana, Montana, New Mexico, Utah, and New York;
and (3) DOS, in consultation with EPA and using new
(or established) international body, to report on
copper smelter transboundary air pollution effects
on U.S. and Mexican public health and welfare, with

recommendations on preventing any endangerments
found.

4567 requires that states meet emission rate limits. The essence of H.R. 4567 is a two-
phase program to reduce sulfur dioxide emissions from electric utility power plants.
Under Phase I of the bill, statewide emissions of S04 from all fossil-fuel-fired electric-
utilitg steam-generating units would be limited to an average yearly emission rate of 2
1b/10° Btu by January lé 1993. Under Phase II of the bill, this emission rate limit would
be lowered to 1.2 1b/10° Btu by January 1, 1997. Emissions of NO_ from utility boilers

would be limited to a statewide average yearly emission rate of 0.6 1b/10° Btu by
January 1, 1997.

Similar re§trietions wereglaced on emissions from industrial boilers in a single-
phase program, with a 1.2 1b/10° Btu ceiling on the average 80, emission rate and a



0.6 lb/IO6 Btu ceiling on the average NO, emission rate required by January 1, 1997.
Industrial process emissions of SO and NOx would be reduced by amounts determined by
the U.S. Environmental Protectlon Agency (EPA) to be economically and technically
achievable.

Revised state implementation plans (SIPs) for utility boilers would be required
one year after enactment, and revised state plans for industrial boilers and sources of
process emissions would be required by January 1, 1994. For utility and industrial
boilers, failure to have an approved state implementation plan in place would result in
application of the specified emission rates and compliance dates to individual units, as
opposed to statewide averaging.

Emission rates from mobile sources would also be tightened. Allowable emission
rates for nitrogen oxides from model year 1989 passenger cars and MY 1988 gasoline- and
diesel- powered trucks would be further reduced, as would hydrocarbon emissions from
MY 1990 trucks. After January 1, 1989, sulfur in diesel fuel would be limited to 0.05%
by weight.

The other major aspect of H.R. 4567 is the establishment of an acid deposition
control fund within the Treasury. The EPA would be authorized to impose a fee on
electricity generated through fossil-fuel combustion, in order to subsidize electric
utilities to ensure that residential electricity rates would not increase by more than
10%. The fee payment schedule would run from December 31, 1988, through
December 31, 1996, and the fee would be limited to 0.5 mill/kWh.

This report is the third in a series of analyses of proposed legislation to control
acid rain. The two previous reports are An Analysis of Proposed Legislation to Control
Acid Rain, ANL/EES-TM-209 (Jan. 1983), and Proposals for Acid-Rain Control from the
98th Congress, ANL/EES-TM-281 (Oct. 1984). 2 The modeling techniques used are very
similar, but direct comparisons of control costs and emission reductions should not be
made.



2 METHODOLOGY

This section describes computer models and data bases that were used for the
H.R. 4567 analysis. Emission reductions and control costs for complying with acid rain
bill provisions were estimated for two air pollutants (SOZ and NOx) and for three energy
sectors (utility, industrial boiler, and transportation).

2.1 UTILITY SECTOR

The Sikorski bill requires statewide utility SOy emissions from fossil-fuel-fired
electricity-generating units to be less than 2.0 1b/10° Btu in 1993. Emission limits are
further tightened in 1997 when the SOq emission rate is lowered to 1.2 1b/10” Btu, and
the NOy emission rate is limited to 0.6 1b/10” Btu. Estimating emission reductions and
control costs associated with achieving H.R. 4567 provisions is a twofold problem. First,
projections of utility emission rates for 1993 and 1997 must be made. Second, emission
reductions and control costs to achieve the mandated levels must be determined.

2.1.1 Utility Emission Rate Projections

Future utility emission levels for coal, oil, and gas units were estimated with a
modified version of the AIRCOST moclel.z_4 Initially, the model computes state-level
emission and fuel consumption levels for 1980. These estimates are based on a 1980 data
base of electricity-generating units and serve as a benchmark from which projections of
future emission and fuel consumption levels are made.

The 1980 unit-level data set is a subset of the NAPAP Utility Reference File
(NURF) that was developed by E.H. Pechan & Associates for EPA.? The 1980 data set
contains approximately 50 data elements consisting of unit operating characteristics and
regulatory information. Unit-level data elements include on-line date; location;
capacity; heat rate; capacity factor; fuel quality and quantity; pollution control
equipment; and regulatory emission limits for SO9, NO,, and particulates.

Trends in utility emissions from 1980 to 1985 and projected trends beyond 1995
are based on documented changes in the utility sector since 1980 and projections of the
future behavior of the utility sector. Additional units representing growth in the electric
utility sector are added to the 1980 data set. These units consist of units that (1) have
been constructed between 1980 and the present, (2) are currently under construction,

(3) are in the planning stage, and (4) are constructed by AIRCOST to meet future
electricity demands.

g Units on line since 1980, under construction, or in the planning stage are
f:ontalned in a utility update file developed by E.H. Pechan & Associates. The update file
is also a subset of NURF and contains anticipated on-line dates for units that are under
construction or in the planning stage. These units may be placed on either a delayed or
accelerated construction schedule by the model, thereby altering the anticipated on-line
date. The impetus for changing the on-line date is the projected demand for



electricity. When the schedule of on-line dates for new units differs from eleetricity
demand projections, on-line dates are adjusted such that the construetion of new units is
in agreement with the level of projected demand.

Additional generic electricity-generating units are "constructed" if generating
units on line ina projection year cannot satisfy the projected electricity demand. The
characteristics of generie units differ by state and are based on projected state-level
electricity demand increases, the historical characteristics of existing units in that state,
and the projected cost and quality of available fuels.

A second utility update file used by AIRCOST contains a list of flue-gas
desulfurization (FGD) units that have come on line since 1980, are currently under
construction, or are scheduled to be built in the future. These data were obtained from
the PEDCo Environmental, Inc., FGD Survey.” FGD devices are retrofited on existing
units and installed on newly built units according to the FGD data base.

Projections of utility coal, oil, and gas consumption are based on reference
scenario energy projections from the Fifth National Energy Policy Plan (NEPP—V)7’8, as
discussed in Sec. 3. NEPP-V contains national-level energy projections in five-year
increments to the year 2010. A linear interpolation method was used to estimate
consumption levels for 1993 and 1997. State-level coal, oil, and gas consumption for
these years is determined by applying a state-level fractional share to national-level
energy projections. State shares were estimated by the Argonne Regionalization
Activity Module (ARAM). ARAM is a disaggregation model that allocates national-level
fuel consumption to state-level fuel consumption through the use of a shift-share
algorithm. Beginning with base yeart 1980 values by region, and taking into account
national growth, the state shifts in shares are based on a forecast of related economic
activity variables, such as employment in the associated industry.

The regionalization algorithm employed in ARAM is identified below:

[ELEC . (1980)][ACTINDEX (k)]
ELEC, (k) = [ELEC, (k)] 3 [ELEC (1980)][ACTINDEX ()]

where:

ELEC]. s(k) = state level j electricity demand by end-use sector s
’ and time k.

ELEC, (k) = national electricity demand by end-use sector s and
Y time k.

ELECj 5(1980) = base year (1980) electricity demand by state j and
g end-use sector s.

ACTINDEX]- S(k) = activity index (1980 = 1.0) by state j, end-use sector
{ s and time k. Employment is the activity variable
indexed for the commercial and industrial sectors
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(commercial sector employment, manufacturing and
nonmanufacturing employment, respectively).
Population is the aectivity variable for the
residential sector.

s = end-use sectors: residential, commercial and
industrial, with industrial disaggregated into
manufacturing and nonmanufacturing.

r = 50 states and the District of Columbia.
k = simulation year.

According to the regionalization algorithm, regional-level electricity demand by
sector is projected over time by multiplying a sector-specific forecast of national
electricity demand by an energy-weighted shift-share factor. The shift-share factor
varies by end-use sector and time in each state. A more detailed explanation of ARAM
is documented elsewhere.*’

Projections of future emission levels are sensitive to assumptions pertaining to
the retirement age of units, capacity factors of existing units, utility SIP compliance
schedules, and future New Source Performance Standards (NSPS) limits.

For this study, it was assumed that all units (coal, oil, and gas) retire 50 years
from their on-line date. Coal units on line in 1980 continue to operate at their 1980
utilization rates until they reach their retirement age. Coal units coming on line after
1980 operate at a 57% capacity factor and continue to do so until they retire. Capacity
utilization rates for oil- and gas-fired utilities are adjusted such that state-level oil and
gas consumption is consistent with oil and gas consumption projected by NEPP-V.

State implementation plan units that were not in compliance in 1980 are assumed
to comply with SIP limits by 1990. The remaining units are regulated by either 1971
NSPS or 1979 NSPS, depending upon when the units came on line. Emission limits for
these more stringently regulated units are provided in Tables 2.1 and 2.2, respectively. It
was assumed that the NSPS requirements provided in Tables 2.1 and 2.2 will not be
tightened before 1997. Although the 1979 NSPS limit for oil and gas units is 0.8 1b/108
Btu with a 90% FGD removal rate, it was assumed that these units meet a 0.2 Ib/lO6 Btu
emission rate so that the removal requirement is waived. Likewise, NO, emission rate
requirements for coal, oil, and gas units regulated under 1979 NSPS are met without
emission control devices, thereby overriding the percent removal requirement.

In addition to being sensitive to assumptions concerning the configuration and
operating characteristies of units, emission projections are also sensitive to the quality
of fuel burned. In general, units on line before 1981 will, in the future, continue to burn
the same fuel that they did in 1980. These pre-1981 units will only switch fuels if they
wer:e not in compliance with 802 emission limits in 1980. Units on line after 1980 are
assTgn.ed a fuel by AIRCOST. The model assigns a fuel by selecting the cheapest fuel and
emission control technology combination that will meet the required emission limit.
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TABLE 2.1 1971 New Source Performance
Standards for New Fossil-Fuel-Fired
Steam Generators Larger Than 250 x 1()6
Btu/hr Heat Input

Emission Limit?
(1b/10° But),
by Fuel Type

Pollutant Coal 0il Gas

Sulfur dioxide 1.2
Particulate matter 0.1
Nitrogen oxides 0.7

2Implementation based on a 30-day
rolling average.

Coal-fired units select from a set of coal alternatives generated by the AUSM
coal supply module. The AUSM module was modified in such a way that coals having
small estimated reserves, or reserves that have not been mined in the past, were not
considered as viable coal-switching options. Oil- and gas-fired units burn a generic fuel
that meets SO, emission requirements. The prices of oil and gas are based on 1985 Form
423 cost and quality of fuel data. Algorithms that estimate costs for pollution control
devices were extracted from the AUSM pollution control module.

As part of the fuel selection process for NSPS units, AIRCOST accounts for the
variability of sulfur within the fuel to ensure that SO, emission limits are not violated
during any averaging period. This variability is assumed to be negligible for oil and gas,
but is substantial for coal. The model accounts for coal sulfur variability by applying a
relative standard deviation factor to the average sulfur content. For a 30-day averaging
time period, the model multiplies the annual average sulfur content by 1.2 in order to
estimate the peak 30-day rolling average sulfur content. For example, to meet a 1.2
lb/106 Btu limit based on a 30-day rolling averaging time, a coal that has a maximum
annual average SO, emission rate of 1.0 lb/106 Btu must be burned.

SOz Emissions

SO, emission projections for coal and oil units are based on unit size, boiler
capacity factor, boiler heat rate, and fuel quality. The following mass balance equation
is used to compute annual SO2 emissions for coal- and oil-fired units:

SO4E = MW x CF x HEATR8/HHV x S x (1.0 - CEM) x (1.0 - REMSO,) x 0.0876
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TABLE 2.2 1979 Revised New Source Performance
Standards for New Fossil-Fuel-Fired Steam
Generators Larger Than 250 x 10° Btu/hr

Heat Input

Fuel Type
Pollutant Coal 0il Gas
Sulfur dioxide Vi 0.82 o.ai
90%P 90%¢ 90%
Particulate matter 0.032 0.03: 0.032
9974 70% =

- - £ a,g
Nitrogen oxides 05657 5007320 0.2°%>
6524-h  30zd,h  y59d,h

3Emission limit in 1b/10® Btu heat input
(based on a 30-day rolling average).

bpercent reduction required, unless
emissions are less than 0.6 1b/10® Btu,
in which case 70% reduction is required.

®No percent reduction reguired if emissions
are less than 0.2 1b/10° Btu.

dpercent reduction required.
€solid fuels, except subbituminous coal
(0.5), coal-derived fuels (0.5), and

certain lignite-containing fuels (0.8).

fExcept shale oil (0.5) and coal-derived
liquids (0.5).

8Except coal-derived gases (0.5).

hyo percent reduction required if
emission rate limit is met.
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where:
SO,E = SO, emissions (10 tons/yr)
MW = unit capacity (MW)
CF = capacity factor
HEATRS8 = heat rate (Btu/kWh)
HHYV = higher heating value (Btu/lb)
S = average sulfur content (%)
CEM = sulfur retained in bottom ash (fraction)
REMSOZ = FGD 802 removal rate (fraction).

The fraction of sulfur retained in the boiler's bottom ash is dependent on the type
of fuel burned and is assumed to be 0% for oil, 5% for bituminous coal, 10% for
subbituminous coal, and 15% for lignite.

SOy removal efficiencies were obtained from the PEDCo FGD survey.6
Additional FGD units were installed and operated at a removal efficiency such that units
meet SOg regulatory requirements. 8O, emission projections for gas-fired units are
based on an AP-42 emission factor. It is assumed that gas-fired boilers emit 0.6 x 10~
tons of SO, per 108 £¢3 of natural gas burned.

NOx Emissions

NO,, emissions for utility boilers are based on the type of fuel burned, the boiler's
firing type, and the boiler bottom type. Table 2.3 shows AP-42 emission factors that
were used in this study to estimate NOx emissions for coal, oil, and gas units. In 1990,
units with NO, emission rates greater than compliance levels are controlled such that
they meet their NO, regulatory emission limits. Emission factors are multiplied by the
amount of fuel consumed to obtain estimates of total tons per year of NO, emitted.

Particulate Emissions

Although H.R. 4567 does not require more stringent regulations for particulate
emissions, it is important that current standards for this pollutant are not violated. For
example, a unit that switches to a lower-sulfur coal in order to reduce its SO, emission
rate may have to upgrade its particulate control devices. The lower-sulfur coal may
have a high ash content and a high resistivity. The cost of removing ash from a coal with
these characteristics may more than offset the advantages associated with its low sulfur
content. Particulate emissions from coal-fired units are based on boiler operating
characteristics, the quality of fuel burned, and the particulate control devices. The
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TABLE 2.3 Uncontrolled NO, Emission Factors for Fossil-Fuel-Fired

Utility Boilers

Boiler Fuel

Firing Type

Emission Factor (1b NOx/tOH)

Wet Boiler Dry Boiler No .
Bottom Bottom Data
Bituminous and Single wall 34.0 21,0 22.8
Subbituminous Opposed wall 34.0 2180 21.9
Coal and Tangential 34.0 15(0) 16.6
Anthracite Spreader stoker 14.0 14.0 14.0
Cyclone 37.0 37.0 3720
No data? 35.6 18.1 2151
Lignite Single wall 14.0 14.0 14.0
Opposed wall 14.0 14.0 14.0
Tangential 8.0 8.0 8.0
Spreader stoker 1220 12.0 12.0
Cyclone 12.0 1220 12.0
No data? 12.0 9.0 9.5
Emission Factor (lb NOx/lo3 gal)
0il Tangential 42.0
Others 67.0
No data 571
Emission Factor (lb NOx/IO6 £t3)
Natural Gas Tangential 275.0
Others 550.0
No data 478.8

Turbine Fuel

Emission Factor

0il

Natural Gas

3
67.8 1b NO_/103 gal

113.0 1b No /108 f£t3

3Emission factors represent average weighted (by capacity) factors
over all 1980 utility boilers that had boiler bottom or firing

type data.
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following equation is used to compute annual particulate emissions from coal-fired
boilers:

PARTE = ASH/HHV x CF x MW x HEATRS8 x 0.1752 x (1.0 - REMPAR_)
where:
PARTE = particulate emissions (103 tons/yr)
ASH = coal ash content (%)
HHV = higher heating value (lb/lO6 Btu)
CF = capacity factor
MW = unit size (MW)
HEATRS8 = unit heat rate (Btu/kWh)
REMPAR = particulate control removal efficiency (fraction).

Particulate emissions from oil-fired steam units are based on AP-42 emission
factors. For units burning residual oil, the following relationship was used:

PARTR = (10.0 x S) x 3.0 1b/106 gal x (1.0 - REMPAR)
where:
PARTR = particulate emission rate (lb/106 gal)
S = oil sulfur content (% by weight).

Emissions from electricity-generating turbines burning distillate oil are based on an
emission factor of 5.0 1b of particulates per 10" gallons of oil burned.

Particulate emissions from gas-fired units are also based on AP-42 emission
factor. For steam units, particulate emissions are estimated at 2.5 1b/10° ft° of natural
gas burned. Emissions from gas turbines are estimated at 14.0 1b of particulate per
108 £t3 of natural gas burned.

Particulate removal efficiencies were obtained from the 1980 unit-level data set
developed by E.H. Pechan & Associates.” Additional particulate control devices were
installed by the model to ensure that units meet particulate emission requirements.

2.1.2 Utility Emission Reductions and Control Costs

Projections of emissions and fossil-fuel consumption are used to compute average
emission rates over all fossil-fuel-fired units located in a state. Projected emission rates
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are then compared to H.R. 4567 state-level emission rate ceilings, and a required
emission reduction is calculated.

The AIRCOST model determines the least-costly method of achieving these
reductions by comparing the total levelized costs of a range of available control
methods. Available SO, NO,, and particulate control methods included in the model are
provided in Table 2.4. Control technology limitations and costs for these technologies
were obtained from AUSM. AIRCOST assumes that SOZ, NOX, and particulate control
technologies are independent. That is, one control technology does not have an effect on
the cost or performance of the other technology. Certain combinations of control
technologies, however, are not allowed by the model. For example, a hot-side ESP
cannot be installed on a unit that has a dry FGD system.

Although H.R. 4567 does not require more stringent controls for particulate
emissions, SOy emission reduction strategies that involve fuel switching may affect the
cost and performance of particulate control systems. When this oceurs, the capital
expenditures for upgrading the particulate control system and changes in particulate
O&M control costs are added on to the fuel switching premium.

At each unit, the model examines various combinations of control options for
numerous levels of emission control. Unit-level curves are then constructed by
connecting emission reduction/control cost points such that they define a convex hull
cost frontier. These points are connected in a piecewise linear fashion, the slopes of
which represent the marginal cost of going from a less-stringent control strategy to a
more-stringent control strategy. Points that lie above the cost frontier are suboptimal
control strategies, since these approaches have higher marginal control costs.

TABLE 2.4 Pollution Control Methods Included in the
AIRCOST Model

Pollutant Emission Control

50, Coal cleaning
Coal switching and blending
0il desulfurization
Wet FGD systems
Dry FGD systems

NO Low excess air (LEA)

Low NO, burners (LNB)

Selective catalytic reduction (SCR)
Particulates Cold-side electrostatic precipitators (ESP)

Hot-§ide electrostatic precipitators
Fabric filters
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All unit-level curves in a state are aggregated to produce a state-level curve of
cost versus emission reduction. This is achieved by rank ordering marginal cost curve
segments from lowest to highest. Because alternatives that achieve the lowest cost per
quantity of emissions reduced are selected first, as more emission reduction is demanded,
the cost of achieving the last ton of reduction increases. With this type of piecewise
linear analysis, the least-cost solution often lies between two discrete pollution control
end points. The model must, therefore, "over control" such that the emission reduction
requirement is satisfied. Since the model is run for numerous emission control reduction
levels and for each unit, the amount of overcompliance is usually very small.

2.2 INDUSTRIAL SECTOR

The H.R. 4567 emission constraints for industrial boilers are identical to utility
boiler constraints with the exception that the 1993 2.0 lb/lO6 Btu statewide emission
limit for SOZ is not required. The emission reductions in 1997 that would result from a
required statewide emission rate ceiling of 1.2 lb/106 Btu for SOZ and a 0.6 lb/lO Btu
ceiling for NO, were based on NEPP-V reference scenario energy and emission
projections for industrial boilers. Emission projections at the state level for coal, oil,
and gas boilers were obtained from information that was generated for the NEPP-V
Environmental Assessment.

Average statewide emission rates were compared to H.R. 4567 emission rate
ceilings and required emission reductions were computed. Due to the generic nature of
this methodology, control costs associated with industrial boiler emission reductions were
not made.

2.3 TRANSPORTATION SECTOR

H.R. 4567 mandates a revised "final" standard of 0.7 g/mi for exhaust emissions
of NO, from light-duty vehicles built for the 1989 model year and thereafter. This level
is 30% more stringent than the current final standard of 1.0 g/mi enacted in 1981,
pursuant to the requirements of the Clean Air Act Amendments of 1977. Emission
reductions and control costs associated with achieving this more—strm ent standard were
estimated by the Transportation Emission Reduction Model (TERM) Model estimates
are made for four different light-duty vehicle classes consisting of:

1. Light-duty gasoline vehicles (LDGV),
2. Light-duty diesel vehicles (LDDV),
3. Light-duty gasoline trucks (LDGT), and

4. Light-duty diesel trucks (LDDT).
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2.3.1 Transportation NO, Emission Reductions

Estimates of NOx

were obtained from AP-42 emission factor documentation.

NOx emission reductions for vehicle class i, in state j, and for simulation year k

are estimated by the following relationship:

ER; jk

where:
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NO, emission reduction (tons/yr).

total vehicle miles traveled for the fleet of vehicles
(10 mi/yr).

age of vehicle in operation (yr).

number of years from regulation implementation date to
simulation year (yr).

fraction of miles traveled for a vehicle of age 1 relative to
total miles traveled for the entire fleet of class i vehicles.

zero-mile NO, emission rate for a control device meeting the
tighter emission regulation (g/mi).

average accumulated miles for a vehicle that is 1 yr old
(10* mi).

deterioration rate for a control device meeting the tighter
emission regulation (g/mi per 10* mi).

zero-mile NO, emission rate for a control device meeting
current emission regulations (g/mi).

deterioration rate for a control device meeting current
emission regulations (g/mi per 10* mi).

emission reductions associated with the more-stringent
standard for light-duty vehicles are made for the year 1989 and for each year thereafter
until the year 2030. Emission reduction projections are computed in terms of tons of
NO, per year and are based on a vehicle registration fraction (i.e., fraction :
a specified age that are in operation relative to total fleet vehicles in operation as of
January 1 of the simulation year). Vehicle registration fractions for each vehicle class

of vehicles of
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Vehicle miles of travel (VMT) data contained in this model are based on
reference scenario energy projections contained in the NEPP-V. National-level NEPP-V
data were disaggregated into state and vehicle class VMT by the Transportation Energy
and Emissions Modeling System (TEEMS)."‘16 The relative fraction of VMT for a
specified age is based on (1) the assumed fleet registration fraction, (2) the fraction of
vehicles by fuel type (gasoline or diesel) relative to the entire fleet, and (3) the annual
mileage acerual rate by year. This fraction, TF; for vehicle class i, which is 1 years of
age, is estimated by the following relationship:

20
T Sl R P Y /121 s pie
where:
RFH = fleet registration fraction.
FF, = fraction of gasoline- or diesel-fueled vehicles relative to total

vehicle sales for simulation year k.

annual mileage accrual rate for vehicle of age 1.

2

model year = simulation year - 1 + 1.

=]
]

Annual mileage accrual rates were obtained from data contained in AP-42 documenta-
tion. Fuel fractions were derived from data contained in AP-42 documentation and from
TEEMS model results.

2.3.2 Transportation NO, Control Costs

The 0.7-g/mi NO, standard for light-duty vehicles represents the midpoint
between the current 49-state standard of 1.0 g/mi and the 0.4-g/mi "research" goal that
was added to Sec. 202 of the Clean Air Act and is also the present California standard.
Control costs to achieve certification at the 0.7-g level will be greater than costs of the
present control systems, but somewhat less than the control systems that meet the
0.4-g/mi research goal.

In general, these costs are for increasing the capacity of the air pump that
reduces the combustion temperature in the engine's cylinders and for decreased fuel
economy. The California Air Resources Board has estimated that th(la7cost-effectiveness
of the 0.4-g/mi standard is about $2,200 per ton of NO, removed. When compared
with EPA's estimate of $500/ton to achieve the 1.0-g/mi standard, a standard of 0.7-g/mi

*TEEMS has been run with each of the energy scenarios reported in NEPP-V as part of
Phase I of the Task Group I program for the National Acid Precipitation Assessment

Program.
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30% more

should therefore cost about $1,000/ton. The incremental cost of removing 307 ¢t
in

NO, above the current standard is roughly half as cost-effective as achiev
1.0-g/mi emission rate.

2.4 ELECTRICITY RATE INCREASES

The methodology used to calculate electricity rate increases was as follows.
Electricity rate increases were based on projections of future utility revenue
requirements, electricity consumption levels, estimates of pollution control costs, and
the historical behavior of state-level publie utility commissions. Estimates of future
electricity consumption levels were based on the NEPP-V reference case and
disaggregated to the state and sector (residential, commercial, and industrial) level by
the ARAM model.

Future utility revenue requirements were obtained by multiplying forecasts of
state/sector-level electricity rates from the Argonne Regional Energy Price Simulator
(AREPS) model by future electricity consumption levels. AREPS is a disaggregation
model that estimates regional electricity prices on the basis of projections of national-
level electricity prices and historical price differences among regions. Details of the
AREPS model are provided in Appendix B. Both the ARAM and AREPS models were
developed for the National Acid Precipitation Assessment Program (NAPAP) and have
been used extensively for the NEPP-V Environmental Assessment.

Pollution control cost estimates were obtained from the AIRCOST model runs
described earlier. Additional revenues for financing pollution control expenses were
determined on a state-by-state basis. In light of the fact that H.R. 4567 requires that
state implementation plans do not result in a disproportionate economic effect on
electric utility rate payers in any region of a state, or in any utility service area, average
state-level, as opposed to company-level, electricity rate increases were computed.

Utility revenue requirements were computed on a temporal basis and determined
by applying standard revenue requirement formulas, while accounting for state-specific
procedural characteristics pertaining to tax rates; historical financial splits between
debt, common stock, and preferred stock; and public utility commissions' preference for
normalization or flow-through accounting procedures. A more-detailed discussion of
calculation of utility revenue requirements is provided in Appendix C.
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3 EMISSION REDUCTIONS AND CONTROL COSTS

3.1 NATIONAL UTILITY SOy FORECASTS

The effect that the Sikorski bill would have on utility S0, emissions depends to a
large extent on the rate of retirement of existing SIP units and the amount of new fossil-
fired capacity brought on line in the future. The greater the number of SIP units
operating in the future, and the greater the capacity utilization of such units, the greater
will be the effect of the bill. New units controlled under stringent NSPS requirements
would be unaffected by the bill. However, the greater the generation of electricity by
these new units, the lower the average statewide emission rate. The greater the number
of new units operating in the future, and the greater the capacity utilization of these
units, the lesser the effect of the bill. Different opinions as to the usage of SIP units in
the future have been the cause of differences in estimates of the effects of the Sikorski
bill in a number of studies. Assumptions about the future of the electricity-generating
industry are therefore of critical importance and a good starting point for a discussion of
the broad features of the bill's likely impacts.

In this study, the energy and economic projections of the Fifth National Energy
Policy Plan (NEPP—V)7’8 were used to generate a base-case forecast of utility S0,
emissions out to the year 2000 in the absence of any acid rain control program. This base
case is identical to that presented in ANL's Environmental Assessment of NEPP-v.1
The base case utilizes energy and economic forecasts for the NEPP-V reference (or "mid-
range") scenario, which assumes the following electricity annual growth rates: 1.7%
(1980-1984), 2.6% (1984-1990), and 2.4% (1990-2000). By the year 2000, it is projected
that there would be 571 GW of fossil-fuel-fired electricity-generating capacity and 110
GW of nuclear capacity. Total fossil-fuel consumption by the electricity sector would
amount to about 27 quads in the year 2000.

Other key assumptions for the ANL analysis are that existing coal-fired power
plants continue to operate at their current capacity factors for the remainder of their
lifetime and that they retire at 50 years of age. This is considered a mid-range estimate
of typical retirement ages, but some analysts believe that life extension practices bg
utility companies could extend plant lifetimes to 60 or 70 years or even longer.w’1
Computer simulations of electrie utility dispatching using ANL's ICARUS model (named
for the Investigation of Costs and Reliabilty in Utility Systems) have shown that on
average, capacity factors of old units remain constant or decrease slightly over time.

On the basis of these energy assumptions, a profile of future utility SOg
emissions in the absence of the bill can be constructed. Figure 3.1 shows ANL forecasts
of future utility emissions, together with emissions trends since 1980.

The early 1980s saw a s‘i;gnificant decline in utility SO, emissions from 17.6 x
108 tons/yr in 1980 to 16.1 10° tons/yr in 1982. Emissions have remained roughly
constant since then. Overall, utility SOZ emissgons have shown a declining trend over the
past decade, from a high value of about 19 x 10° tons/yr in 1973.
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FIGURE 3.1 ANL Projections of Future Utility SO, Emission Trends

The ANL projections suggest a reversal of this trend in the near future, with a
slow increase in utility SOy emissions through the remainder of this century, from 16.2 x
108 tons/yr in 1985 to 16.5 x 105 tons/yr in 1990, 17.3 x 10° tons/yr in 1995, and
18.0 x 10" tons/yr in 2000. Growth in electricity demand is the major driving force for
this increase.

Figure 3.1 breaks out utility SO, emissions into contributions from oil and gas
units, "old" coal units (i.e., plants in existence in 1985 -- mainly SIP units), and "new"
coal units (i.e., NSPS units coming on line after 1985). Emissions from oil and gas
combustion in utility plants remain approximately constant throughout the projection
period at about 700,000 tons/yr. Emissions from "old" coal units are projected to decline
from about 15.5 x 10° tons/yr in 1985 to 13.5 x 106 tons/yr as a result of plant
retirements. Emissions from "new" units grow from zero in 1985 to 3.9 x 106 tons/yr in
the year 2000. These units replace generating capacity lost by retiring existing units and
are built to satisfy greater electricity demands in the future. It is the "old" coal units
that are affected by the emission rate limit of the Sikorski bill.

The AIRCOST model was used to determine the emission reductions that would
be achieved by imposition of the Phase I average emission rate limit of 2.0 lb/106 Btu by

1993 and the Phase II limit of 1.2 1b/10° Btu by 1997, using the methodology deseribed in
Chapter 2.
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It is estimated that the effect of Phase I would be to reduce utility S0,
emissions in 1993 by 2.6 x 10° tons/yr relative to the base-case forecast and that Phase II
would reduce emissions in 1997 by 6.1 x 10° tons/yr. The default provisions would
achieve greater emission reductions (4.3 x 10” tons/yr under Phase I and 7.2 x 108 tons/yr
under Phase II) because the flexibility offered by statewide averaging is removed under
the default provisions.

The AIRCOST model was also used to determine the incremental emission
control costs that would be incurred in achieving these emission reductions. The Phase I
reductions would cost approximately $0.7 x 10”/yr in 1993, and the Phase II reductions
would cost $2.2 x 109/yr in 1997. Costs to comply with the default provisions would
naturally be higher. Table 3.1 summarizes ANL's estimates of national-level costs and
emission reductions projected to occur if H.R. 4567 were to be implemented. Cost-
effectiveness values for the four cases are included.

These estimates differ somewhat from those prepared by ICF Incorporated for
the U.S. Environmental Protection Agency. It is instructive to examine in some detail
the factors that lead to differences between the two studies. Table 3.2 presents a side-
by-side comparison of significant results from the two studies. It is immediately
apparent from Table 3.2 that ICF projects greater impacts from H.R. 4567 than ANL
does. For example, the Phase II reduction would be 8.1 x 10° tons/yr according to ICF,
as compared to 6.1 x 10° tons/yr in this study. The difference arises not in the
interpretation of the legislation but rather in the construction of the baseline.

Table 3.2 shows that estimates of total fossil-fuel consumption by electrice
utilities under Phase I of the bill are very similar in the two studies (23 quads). By the
end of Phase II, however, ICF shows two quads more fuel consumption than ANL (26.8
quads vs. 24.8 quads). The additional fossil fuel consumption is all coal. Thus one might

TABLE 3.1 ANL Estimates of the Effects of H.R. 4567 on
Utility SOz Emissions and Costs

Control
Emission Costs Cost-
Reduction (1985 $ x Effectiveness
(108 tons/yr) 109/yr) ($/ton)
Phase I 1993 2.6 0.7 270
Phase II 1997 6.1 2:2 360
Default 1993 453 1.5 350

Default 1997 7.2 3.2 450
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TABLE 3.2 Comparison of ANL and ICF Estimates of the Effects of H.R. 4567 on
Utilities

Phase I Phase IT
Historical
1980 ICF 1995 ANL 1993 ICF 2000 ANL 1997
Coal Consumption (quads) 125 18.04 18.79 22:70 20.67
0il Consumption (quads) 256 1.65 1.34 il 1229
Gas Consumption (quads) 3.8 3225 2.92 2.76 2°817
Total Consumption (quads) 11855 22.94 23.05 26.83 24.83
SO, Emissions
(186 tons/yr)
"01d" Coal 16.08 17,18 13.91 17.51 13511
0il/Cas 1.40 2:19 0.74 0.87 Dol
"New" Coal 0.0 1.28 2.45 2.16 3522
Total 17.48 19.65 17.10 20.53 17.64
Required S0, Reductions
(108 tons/yr)
Least-cost = 4.1 2.6 8.1 6.1
Default = 1ed 4.3 10.4 i
Control Cogts
(1985 § 107/yr)
Least-cost = 0.7 07 255 2.2
Default = Sad 125 P 32
Cost-Effectiveness
(1985 $/ton)
Least-cost = 170 270 309 361
Default = 507 348 529 449
Additional Retrofit
FGD Capacity (GW)
Least-cost = 0.2 8.0 Gl 19.6

Default = 2957 15.4 40.5 28.1
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expect higher base-case emissions in the ICF study by the year 2000, although not
significantly higher if all the additional coal were burned in NSPS plants.

Note also that this study estimates emissions and costs for the actual compliance
years specified in the bill for Phases I and II (1993 and 1997), whereas ICF approximates
them to 1995 and 2000. The differences in dates cause a major portion of the
discrepancies in the total fuel use (1.6 out of 2.0 quads for Phase II).

Figure 3.2 presents the ICF base-case estimate of utility SOy emissions out to
the year 2000, in the absence of any acid rain legislation. This figure was constructed
from data in Ref. 22. Analogous to Fig. 3.1, emissions are broken out into contributions
from oil and gas plants, "old" coal plants, and "new" coal plants.

ICF projects a significantly greater increase in utility SO2 emissions through the
remainder of the century than does ANL. ICF projects that emissions will increase from
16.2 x 105 tons/yr in 1985 to 18.6 x 10° tons/yr in 1990, 19.7 x 10° tons/yr in 1995, and
20.5 x 108 tons/yr in the year 2000. By the year 2000, ICF emission estimates are
2.5 x 108 tons/yr higher than the ANL estimates.

Figures 3.1 and 3.2 clearly show that the major difference between the two
studies lies in the emissions from coal-fired units, and, more specifically, in the split
between "new" and "old" units. ICF projects only 2.2 x 10° tons/yr of emissions from
"new" units in the year 2000, as compared with 3.9 x 108 tons/yr in this study. Since
total coal consumption is not greatly different, this implies the ICF assumes (1) a much
lower rate of retirement of SIP units and replacement by NSPS units and (2) a higher
utilization rate for SIP units. While ICF does not explicitly state the assumed retirement
age of coal plants in its study, other recent analyses by ICF23,24 have used a 60-yr
retirement age, which would be consistent with the above discussion.

Of equal significance is that ICF projects an increase in emissions from "old"
units over time (from 16.1 x 106 tons in 1980 to 17.5 x 106 tons in 2000), despite the fact
that some old units would retire during this period. The most likely explanation for this
emission increase is that old plants increase their capacity utilization with time. It is
unlikely that these units would switch to higher sulfur coals.

Thus, in the ICF study, SIP plants are operated more, they are retired later, and
fewer new plants are constructed. For these reasons, emissions rise more rapidly than in
the ANL base case.

Increased utilization of SIP units may be a possible response to inecreased
electricity demand for a few utility systems that are currently overbuilt, but widespread
increases are infeasible when questions of reliability and availability are considered.
The physical deterioration of old units as they age results in decreased availability and
limits any attempt to significantly increase capacity utilization to meet increased
demand. ANL assumptions of constant capacity factors for SIP units over time are more
reasonable. This premise is supported by ICARUS power pool dispatching simulations for
the 1995 through 2010 timeframe. Thus, ANL forecasts a decrease in emissions from
"old" units over time: from 16.1 x 10° tons in 1980 to 13.5 x 108 tons in 2000.
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FIGURE 3.2 ICF Projections of Future Utility SO, Emission Trends

Since ICF's baseline emission estimates for Phase II are significantly higher than
ANL's (16%), while fossil-fuel consumption estimates are only moderately higher (8%),
average SO, emission rates (in pounds per million Btu) in the future will be higher in the
ICF study. Higher average emission rates and higher absolute emissions imply that
greater emission reductions are required to comply with H.R. 4567. ICF's slightly higher
SO, emissions estimates in 2000 are the result of slightly higher total fossil-fuel
consumption in that year as compared with ANL's estimate for 1997. Emission
differences between the two studies may also arise from differences in regional
electricity demand growth rates.

Figure 3.3 compares the effects of the bill on utility SO4 emissions as calculated
in the two studies, assuming that compliance is achieved at a constant rate. Although
emission reductions are less in the ANL study, utility emissions after compliance are
actually lower in the ANL study than in the ICF study because of the baseline anomaly.
In the longer term, assuming identical energy and economie scenarios (nationally,
regionally, and fuel mix), estimates for the two studies would converge at the point
where all SIP plants are retired.

Differences between ANL and ICF estimates are readily explicable. They derive
primarily from conflicting views of the way utility companies will respond to increased
electricity demand in the future. Differences in emission reduction estimates are most
likely not due to differences in model structure or operation, interpretation of H.R. 4567
or, for the most part, energy and economic forecasts. i
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FIGURE 3.3 Comparison of Utility Emission Reductions Achieved by H.R. 4567
According to ICF and ANL Studies

Although ICF's emission reduction estimates are higher than ANL's, the two sets
of emission control cost estimates of the least-cost solution are not dissimilar. The cost
estimates for Phase I are both $0.7 x 109/yr. The ICF cost estimate for Phase II is
$2.5 X 109/yr, as compared with the ANL estimate of $2.2 x 109/yr. Cost-effectiveness
values are higher for the ANL estimates.

This may be explained by the fact that ICF consistently predicts greater fuel
switching under least-cost control strategies than does ANL. The assumed availability of
large amounts of low-sulfur coal in the East would tend to reduce control costs without
affecting emissions greatly. This argument is supported by the ANL estimate of 19.6 GW
of retrofit FGD capacity under Phase II of the bill, compared with only 4.1 GW in the ICF
study.

For the default case, ICF predicts higher emission reductions and control costs
than ANL. This is a result of greater utilization of retrofit FGD in the ICF study (40 GW
vs. 28 GW under Phase II). It is not immediately apparent why the ICF model heavily
favors fuel switching to meet a least-cost strategy but resorts to FGD to comply with a
1.2 1b/10° Btu ceiling at the unit level. One explanation is that ICF's model may include
in its coal data base many eastern coals that are slightly above 1.2 1b/10” Btu but only a
few coals below 1.2 lb/106 Btu. The coals below 1.2 lb/lO‘5 Btu are in heavy demand,
thereby inflating their price. Some eastern units therefore are forced to import low-
sulfur western coals and pay expensive transportation costs or scrub local high-sulfur
coals.
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~ Several studies of H.R. 4567 have been made by other groups, although, for a
variety of reasons, they are not comparable with either the ANL or ICF studies.

The Office of Technology Assessment analyzed the bill in April 1986, soon after
it was introduced. In a transmittal letter to Rep. Henry Waxman, OTA concluded that

"... the sulfur dioxide emission limitations specified in the proposal, if
enacted, would reduce 1997 sulfur dioxide emissions by about 10.5
million to 11 million tons per year from what they would have been in
the absence of new legislation. After accounting for emissions growth
from increased electricity and industrial production, we estimate that
1997 sulfur dioxide emissions would be about 9 million to 10 million
tons lower than current levels, a reduction of about 35 to 40%.
Similarly, we estimate that the proposed limitations on nitrogen oxides
emissions from utility boilers and passenger cars would result in
emissions reductions of about 2 million tons per year by 1997."

The OTA analyses of utility emission reductions, however, were based on monthly
average emission rates (as specified in the original legislation), as opposed to annual
average rates (as contained in the amended legislation and this analysis). This is a more-
stringent requirement that entails greater emission reductions on the part of utility

companies. It also means that the ANL and ICF results cannot be directly compared with
the OTA results.

Temple, Barker & Sloane, Inc., (TBS) prepared an analysis of H.R. 4567 for the
Edison Electric Institute.2? TBS calculated that the bill would achieve a reduction of
8.3 x 108 tons/yr in utility 804 emissions, relative to 1983-85 levels, excluding growth
offsets. Control costs were estimated to be $5.4 x 109/yr levelized over a 20-yr period.

Again, the TBS analysis assumed monthly average emission rates, rather than
annual, so results are not directly comparable. In addition, the Congressional Research
Service®” was critical of the TBS study on the grounds that the study chose assumptions

that tended to bias the analysis towards overstating the potential adverse effects of the
bill on the electric utility industry.

An analysis by the American Electric Power System29 of the likely effects of the

bill on its member companies also suggested somewhat extreme impacts that are not
corroborated by the ANL or ICF studies.

3.2 STATE-LEVEL UTILITY SO, IMPACTS

Because the emission limitations under the Sikorski bill are averaged over all
utility fossil-fuel consumption, it is necessary to project levels of consumption of coal,
oil, and natural gas in each state, in order to be able to calculate emission reduction
requirements. Table 3.3 shows utility consumption of coal, oil, and natural gas projected
for 1993 using the NEPP-V estimates disaggregated to the state level by the ARAM
model. The SOy emissions corresponding to these energy quantities are also shown.
Using these data, statewide average emission rates can be calculated by dividing state-
level utility SOy emissions by state-level fossil-fuel consumption. These average rates



TABLE 3.3 State-Level Estimates of Utility Fuel Consumption, SOy Emissions, and Emission

Reductions Required by Phase I of the Sikorski Bill in 1993

-0 3 Average Required
Fuel Consumption (101% Bru/yr) S0, Emissions (10~ tons/yr) Emission Emission
Rate Reduction
State Coal 0il Gas Total Coal 0il Cas Total (1b/10% Btuw) (103 tons/yr)

Alabama 0.571 0 0.001 0.572 501.130 0.043 0 501.173 1.753 0
Arizona 0.265 0.002 0.016 0.284 75.180 0.689 0.005 75.874 0.535 0
Arkansas 0.204 0.007 0.047 0.258 90.520 7.408 0.014 97.942 0.760 0
California 0.204 0.186 0.599 0.989 20.430 33.859 0.171 54.460 0.110 0
Colorado 0.334 0 0.009 0.343 107.520 0.116 0.003 107.639 0.628 0
Connecticut 0 0.147 0.016 0.163 0 47.636 0.004 47.640 0.585 0
Delaware 0.065 0.021 0.010 0.096 17.560 10.993 0.003 28.556 0.596 0
Florida 1.061 0.195 0.163 1.420 634.010 1593173 0.048 793.231 1.118 0

Georgia 0.677 0.002 0.003 0.682 719.990 15550 0.001 721.543 2e 1l 39.729
Idaho 0 0.006 0.024 0.030 0 3.291 0.007 3.298 0.218 0

Illinois 0.719 0.016 0.010 0.746 1,025.440 5.762 0.003 1,031.205 2.766 285.650

Indiana 1.006 0.001 0.003 1.010 1,556.490 0.168 0.001 15556650 3.084 547.018

Iowa 0221 0.001 0.004 0.226 227.100 0.092 0.001 227.193 2.008 0.954
Kansas 0.262 0.001 0.042 0.304 83.620 0.410 0.013 84.043 0.552 0
Kentucky 0.796 0 0.001 0.797 696.350 0.062 0 696.412 1.747 0
Louisiana 0.252 0.011 0.215 0.478 116.040 4.637 0.062 120.739 0.505 0
Maine 0 0.018 0.045 0.063 0 15.086 0.012 15.098 0.476 0
Maryland 0.328 0.018 0.003 0.349 287.330 12.607 0.001 299.938 1.718 0
Massachusetts 05111 0.304 0.033 0.448 27.450 189.449 0.010 216.090 0.968 0
Michigan 0.709 0.017 0.008 0.735 603.010 6.027 0.004 609.041 1.657 0
Minnesota 0377 0.002 0.006 0.385 176.840 1.039 0.002 177.881 0.924 0
Mississippi 0.101 0.008 0.044 0.153 93.080 10.084 0.013 103,177 1.349 0

Missouri 0.632 0.002 0.007 0.641 1,170.690 0.671 0.002 1,171:363 3.656 530.656
Montana 0.110 0 0.001 0.111 35.370 0.007 0 8553117 0.636 0
Nebraska 0.120 0.001 0.007 0.129 58.550 0.472 0.002 59.024 0.918 0
Nevada 0.192 0 0.011 0.203 56.760 0.031 0.003 56.794 0.559 0

New Hampshire 0.048 0.005 0.001 0.054 53.090 4.670 0 51,760 2.140 3.786
New Jersey 0.201 0.056 0.122 0.379 112.490 14.993 0.035 127.518 0.673 0
New Mexico 0.285 0.001 0.016 0.302 66.310 0.149 0.005 66.464 0.440 0
New York 0.513 0.221 0.124 0.859 291.260 146.143 0.036 437.439 1.019 0
N. Carolina 0.736 0.001 0.003 0.740 458.800 0.112 0.001 458.913 1.241 0
N. Dakota 0.165 0 0 0.165 84.490 0.010 0 84.500 15023 0

6T



TABLE 3.3 (Cont'd)

b, i3 o) Average Required
Fuel Consumption (101% Btu/yr) S0, Emissions (107 tons/yr Emission Emission
Rate Reduction
State Coal 0il Gas Total Coal 0il Gas Total (1b/108 Bru) (103 tons/yr)

Ohio 1.312 0.003 0.005 1.319 2,033.720 1.169 0.001 2,034.890 3.084 715.428
Oklahoma 0.291 0.002 0.280 0.572 126.190 0.178 0.080 126.448 0.442 0
Oregon 0.109 0.002 0 0.111 12.620 0.255 0 12.875 0.231 0

Pennsylvania 1.012 0.020 0.005 1.037 1,221,320 7.744 0.001 1,229.065 2,370 191.961
Rhode Island 0 0.018 0.011 0.029 0 8.405 0.003 8.408 0.589 0
S. Carolina 0.250 0.003 0.003 0.256 216.420 3581 0.001 220.002 1.721 0
S. Dakota 0.045 0 0.001 0.046 29.250 0.061 0 29.311 1.264 0

Tennessee 0.630 0.001 0.001 0.632 764.550 0.203 0 764.753 2.419 132,427
Texas 1.826 0.003 1 2.829 806.800 0.924 0.252 807.976 0.571 0
Utah 0.186 0 0.001 0.188 57.490 0.032 0 57.522 0.613 0
Vermont 0.015 0.002 0.008 0.025 3.650 0.474 0.002 4,126 0.334 0
Virginia 0.373 0.037 0.003 0.413 208.340 34.258 0.001 242.599 1.174 0
Washington 0.080 0 0 0.080 40.090 0.077 0 40.167 0.999 0

W. Virginia 0756 —0 0 0.756 955.550 0.075 0 955.625 2.529 200.013
Wisconsin 0.367 0.001 0.007 0.374 367.560 0.313 0.002 367.875 1.965 0
Wyoming D272 "0 0 0.272 74.470 0.022 0 74.492 0.547 0

Total 18.790 1.342 2.919 23.053 16,364.920 735.212 0.808 17,100.940 1.496 2,647.622

Values may not sum due to independent rounding.

0¢
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are then compared to the mandatory rate of 2.0 Ib/106 Btu specified under Phase I of the
bill.

The inclusion of oil and natural gas consumption into the emission rate equation
results in lower average rates than when only coal consumption is considered. When total
fossil-fuel econsumption is included in the equation, only ten states have average rates
greater than 2.0 1b/10° Btu. The five states with the highest average emission rates
are: Missouri (3.66 1b/105 Btu), Indiana (3.08 1b/10° Btu), Ohio (3.08 1b/108 Btu), Nlinois
(2277 lb/106 Btu), and West Virginia (2.53 lb/lO6 Btu). Table 3.3 completes the picture by
presenting the emission reductions that would be necessary to reduce emissions in the ten
states to an average rate of 2.0 1b/10° Btu.

In a similar way, Table 3.4 calculates emission reductions necessary to achieve
an average emission rate of 1.2 1b/10° Btu by 1997. Seventeen states are affected by
this more-stringent requirement. Again, midwestern states that burn high-sulfur coal are
affected the most.

The costs of achieving these emission reductions were calculated with the
AIRCOST model, according to the least-cost methodology desecribed in Seec. 2.1.2.
Table 3.5 summarizes the state-level emission reductions and control costs after full
implementation of the bill in 1997.

Also shown in Table 3.5, for comparison, is the equivalent least-cost strategy to
achieve a total national emission reduction of 6.1 x 10” tons/yr, assuming full interstate
trading. The least-cost strategy costs $2.0 x 109/yr, as compared with the Sikorski bill
cost of $2.2 x 10”/yr. This difference is small compared to similar comparisons made
with other bills that have been studied. The reason for this is that H.R. 4567 is a cost-
effective bill: it allows intrastate trading, it does not mandate the use of retrofit
control technology, and in general its prescriptions require the majority of emission
reductions in those states that offer the cheapest control options.

It should be noted that the levels of emission reduction required by the bill and
the levels leading to the least-cost solution are similar for those states requiring large
reductions. For example, Ohio would be required to reduce its utility SO2 emissions by
1.22 x 106 tons/yr under the bill and by 1.25 x 108 tons/yr under the interstate trading
strategy.

In general, intrastate trading and interstate trading solutions do not differ
greatlg when only moderate total SO2 reductions are required (less than about
8 x 10° tons/yr). Large cost differences between strategies usually result when one
strategy requires significant additional FGD capacity and the other does not. For most
freedom-of-choice strategies (such as H.R. 4567), scrubbing is minimal for moderate
levels of emission reduction. In this analysis, H.R. 4567 would result in an additional 20
GW of FGD capacity, while the interstate trading solution would require 12 GW.

Table 3.6 identifies those states that are projected to install FGD systems under
Phases I and II of the Sikorski bill. The 8 GW of FGD capacity under Phase I would be
installed in just three states: Pennsylvania, Indiana, and Missouri. Under Phase II,
Pennsylvania and Indiana would require the largest retrofit capacity. Note that the



TABLE 3.4 State-Level Estimates of Utility Fuel Consumption, SO, Emissions, and Emission

Reductions Required by Phase II of the Sikorski Bill in 1997

% 5 3 ki) Average Reguired
Fuel Consumption (101% Bru/yr) §0, Emissions (107 tons/yr Emission Emission
Rate Reduction
State Coal 0il Cas Total Coal 0il Cas Total (1b/10% Btu) (103 tons/yr)
Alabama 0.620 0 0.001  0.622 509.350 0.041 0 509.391 1.639 136.443
Arizona 0.285 0.002 0.016  0.303 77.120 0.669  0.005 77.794 0.514 0
Arkansas 0.228 0.007 0.045  0.280 101.200 7.150 0.013 108.363 0.774 0
California 0.184 0.180 0.589  0.953 18.420 2.381 0.168 50.969 0.107 0
Colorado 0.372 0 0.009  0.381 111.280 0.112  0.003 111.395 0.585 0
Connecticut 0 0R141"  ak0l6m 05157 0 5.954  0.004 45.958 0.587 0
Delaware 05072 *.0:020° 0.010°" "0.102 19.400 0.601 0.003 30.004 0.588 0
Florida 1.186 0.188 0.160  1.534 665.180 3.524  0.047 818.751 1.067 0
Georgia 0.755 0.002 0.003  0.761 739.330 1.508 0.001 740.839 1.948 284.473
Idaho 0 0.006 0.024  0.030 0 3.173  0.007 3.180 0.213 0
Illinois 0.766 0.015 0.010 0.791 1,036.570 5.556 0.003 1,042,129 2.636 567.647
Indiana 1.102  0.001 0.003  1.106  1,580.490 0.161 0.001 1,580.652 2.859 917.307
Towa 0.269 0.001 0.004  0.274 239.060 0.088 0.001 239,149 1.746 74.751
Kansas 0.290 0.001 0.041  0.332 95.890 0.395 0.013 96.298 0.581 0
Kentucky 0.839 0 0.001  0.840 706.800 0.060 0 706.860 1.683 202.754
Louisiana 0.296 0.010 0.213  0.519 135.230 4.462  0.062 139.754 0.538 0
Maine 0 0.017 0.045  0.062 0 4.547  0.012 14.599 0.473 0
Maryland 0.364 0.017 0.003  0.384 303.940 2.279  0.001 316.220 1.646 85.659
Massachusetts  0.124 0.293 0.033  0.449 30.710 2.594  0.010 213.314 0.950 0
Michigan 0.788 0.016 0.008  0.813 640.200 5.799  0.004 646.003 1.590 158.349
Minnesota 0.419 0.002 0.006  0.427 186.200 1.002  0.002 187.204 0.876 0
Mississippi 0.104 0.007 0.043  0.154 93.480 9.724  0.013 103.217 1.341 1o.ssi
Missouri 0.697 0.002 0.007  0.706  1,199.440 0.647 0.002 1,200.089 3.400 776.54
Montana 0.101 0 0k 001ENE02 107 32.300 0.007 0 32.307 0.631 0
Nebraska 01 31RO OIS 0R007 S0 180 59.290 0.455  0.002 59.747 0.860 0
Nevada 024080 OROTTS 0 554 61.730 0.030 0.003 61.763 0.489 0
New Hampshire  0.048 0.005 0.001  0.054 53.090 4.503  0.000 57.593 2.134 25.214
New Jersey 0.224 0.054 0.120  0.398 118.250 4.665 0.035 132.950 0.668 0
New Mexico 0.324 0.001 0.016  0.341 70.190 0.144  0.005 70.339 0.413 0
New York 0.573 0.213 0.122  0.908 306.180 1.079  0.035 447.294 0.985 0
N. Carolina 0.825 0.001 0.003  0.828 480.960 0.108  0.001 481.069 1.161 0
N. Dakota 0.182 0 0 0.182 88.260 0.010 0 88.270 0.970 0

(4



TABLE 3.4 (Cont'd)

Aty Average Required
Fuel Consumption (101% Btu/yr) 50, Emissions (10% tons/yr) Emission Emission
Rate Reduction
State Coal 0il Gas Total Coal 0il Gas Total (1b/10® Btu) (103 tons/yr)
Ohio 1.461 0.003 0.005 1.468 2,095.000 ikl 0.001 2,096.133 2.855 1,215:151
Oklahoma 0.325 0.002 0.275 0.602 141.090 0.172 0.079 141.341 0.470 0
Oregon 0.122 0.002 0 0.124 13.860 0.245 0 14.105 0.228 0
Pennsylvania 1.054 0.019 0.005 1.078 1,238.220 7.619 0.001 1,245.840 2,311 599.051
Rhode Island 0 0.017 0.008 0.025 0 8.104 0.002 8.106 0.651 0
S. Carolina 0.277 0.003 0.003 0.283 223.230 3.453 0.001 226.684 1.603 56.969
S. Dakota 0.049 0 0.001 0.051 30.210 0.058 0 30.268 1.197 0
Tennessee 0.705 0.001 0.001 0.707 783.260 0.195 0 783.455 2.216 359.224
Texas 2.026 0.003 0.982 3.011 894.770 0.891 0.248 895.909 0.595 0
Utah 0.206 0 0.001 0.207 59.430 0.031 0 59.461 0.574 0
Vermont 0.016 0.002 0.008 0.026 4.070 0.457 0.002 4.529 0.345 0
Virginia 0.417 0.035 0.003 0.455 227.970 2.958 0.001 260.929 1.148 0
Washington 0.080 0 0 0.080 40.090 0.075 0 40.165 0.999 0
W. Virginia 0.815 0 0 0.815 970.470 0.072 0 970.542 2.381 481.386
Wisconsin 0.408 0.001 0.007 0.416 374.330 0.302 0.002 374.634 1.803 125.286
Wyoming 0.302 0 0 0.302 76.580 0.021 0 76.601 0.507 0
Total 20.672 1.291 2.869 24,832 16,932.121 709.212 0.794 17,642.127 1.428 6,077.061

Values may not sum due to independent rounding.
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TABLE 3.5 State-Level Impacts of H.R. 4567
Alternative for the Utility in 1997 L e

Interstate
Bill as Formulated Trading Alternative
Emission Control Emission Control
Reduction? Cost Reduction? Cost
State (103 tons/yr)  ($10°/yr)  (10° tons/yr)  ($10°/yr)

Alabama 136 20 208 33
Colorado = = 11 1
Florida = = 232 88
Georgia 284 83 344 18112
Illinois 568 143 633 170
Indiana 917 415 833 367
Iowa 705 4 143 ail
Kansas - = 4 2
Kentucky 203 93 155 61
Maryland 86 57 3 =
Michigan 158 82 52 16
Minnesota - = 34 1
Mississippi 11 4 48 15
Missouri 177 245 852 284
Montana - = 3 0
Nebraska - - 10 4
New Hampshire 25 15 - 5
New Jersey = = 12 &
New York - - 7 il
Ohio 1,215 328 1,246 344
Pennsylvania 599 368 215 104
SeCarolina 517, 46 - 2
Tennessee 359 122 407 146
Texas - - 2 1
Utah - - 10 1
Virginia - = 11 4
W. Virginia 481 165 523 187
Wisconsin 125 35 83 6
Totals 6,078 D325 6,078 1,960

a?missions of SO, in 1997 without H.R. 4567, minus the levels allowed
in 1997 under the bill.

PIn 1985 dollars.
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TABLE 3.6 Utility Retrofit FGD Capacity Requirements
to Comply with H.R. 4567

Phase I Phase II
Capacity Capacity
State Number (MW) Number (MW)
Alabama 0 0 0 0
Georgia 0 0 0 0
Illinois 0 0 2 1,208
Indiana 6 2,991 11 4,805
Iowa 0 0 0 0
Kentucky 0 0 0 0
Maryland 0 0 2 1511
Michigan 0 0 2 1,500
Mississippi 0 0 0 0
Missouri 3 1,490 £ 1,490
New Hampshire 0 0 ] 337
Ohio 0 0 0 0
Pennsylvania 8 3,580 11 7,420
S. Carolina 0 0 0 0
Tennessee 0 0 0 0
W. Virginia 0 0 1 210
Wisconsin 0 0 3 1,584
Total 11 8,061 36 19,666

degrees of FGD usage is not proportional to the amount of emission reduction required.
Several states, such as Ohio and Tennessee, which have large reductions, are projected by
the model to achieve all of their emission reductions through fuel switching under a
least-cost intrastate trading interpretation. Of course, some states may choose to forgo
some of the economic benefits of fuel switching in order to protect existing high-sulfur
coal markets, as discussed in Sec. 6. If such were to be the case, compliance costs for
those states would be greater, as would the amounts of FGD capacity installed.

Cost-effectiveness values for achieving the mandated emission reductions vary
significantly from state to state. Table 3.7 shows the estimates for Phase I of the bill.
For states requiring significant levels of emission reduction, cost-effectiveness ranges
from a low value of $151/ton in Georgia to a high value of $482/ton in Pennsylvania. The
average for all states is $279/ton.

Table 3.8 shows similar estimates for Phase II of the bill. Due to the greater
emission reduction, cost-effectiveness values are higher and vary more widely than for
Phase I. The lowest value is $49/ton in Iowa, the highest value is $808/ton in South
Carolina, and the average is for all states is $366/ton.
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TABLE 3.7 State-Level Cost-Effectiveness for Utility Complian ith
Phase I of the Sikorski Bill (1993) N

802 Emission

Reductions Control Costs

(103 Tons/yr) (108 1985 $/yr) Cost-

Effectiveness

State Coal @ ©0il  Total Coal . 01l " Total (1985 $/ton)
Georgia 40 0 40 6 0 6 151
Illinois 286 0 286 50 0 50 175
Indiana 547 0 547 221 0 221 405
Iowa 1 0 1 0 0 0 49
Missouri 531 0 531 155 0 155 292
New Hampshire 0 4 4 0 6 6 15558
Ohio 715 0 715 120 0 120 168
Pennsylvania 192 0 192 92 0 92 482
Tennessee 132 0 132 44 0 44 331
W. Virginia 200 0 200 45 0 45 224
Total 2,644 4 2,648 734 6 734 279

3.3 UTILITY NO, IMPACTS

The AIRCOST modeling system was also used to estimate the emission reductions
necessary to achieve a statewide average NO, emission rate of 0.6 1b/10° Btu by 1997,
according to the methodology described in Seec. 2. Table 3.9 restates the. 1997 fuel
estimates of Table 3.4 and shows projected NOx emissions from coal, oil, and gas

combustion in utility power plants. Average NO, emission rates in each state were then
calculated.

Because the emission rate is averaged over all fossil-fuel consumption, those
coal-burning states that also consume large quantities of natural gas (e.g., New York,
New Jersey, Texas) gain an advantage in achieving a statewide ceiling of 0.6 1b/10" Btu.
Table 3.9 shows that 33 states are projected to have average emission rates in excess c‘nf
0.6 1b/10% Btu in 1997. The necessary NO, emission reductions to comply with this
provision are estimated to be 1.3 x 10 tons/yr nationwide. Illinois, Indiana, Kentuecky,

and West Virginia would each be expected to achieve reductions of greater than
100,000 tons/yr.

The control costs necessary to achieve this level of NO, emission reduction are
estimated to be about $400 x 10°/yr, as shown in Table 3.10. The average cost would be
about $700/ton of NO, reduced. By far the greatest proportion of the cost burden would
be borne by Illinois (about 58%). This is because of the relatively large proportion of
cyclone boilers in that state, which are not adaptable to any of the more-conventional

combustion modification NO, controls. It is probable that very costly selective catalytic
reduction of NO, in the flue gases would be necessary.
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TABLE 3.8 State-Level Cost-Effectiveness for Utility Compliance with
Phase II of the Sikorski Bill (1997)

50, Emission

Reductions Control Costs
(103 tons/yr) (10% 1985 $/yr) Cost~-
Effectiveness
State Coal SO 1S Total © ‘Coal  0il * Total (1985 $/ton)

Alabama 136 0 136 19 0 19 143
Georgia 284 0 284 83 0 83 292
Illinois 568 0 568 143 0 143 252
Indiana 917 0 917 415 0 415 452
Towa 1/5) 0 75 4 0 4 49
Kentucky 203 0 203 93 0 93 456
Maryland 83 2 86 55 1 56 665
Michigan 158 0 158 81 0 81 513
Mississippi 8 2 It 2 0 3 283
Missouri 177 0 737 245 0 245 316
New Hampshire 25 0 25 5] 0 15 602
Ohio 1s21% 0 52 1'5; 328 0 328 270
Pennsylvania 599 0 589 369 0 369 616
S. Carolina 54, 1 L 46 0 47 808
Tennessee 359 0 359 122 0 122 340
W. Virginia 481 0 481 165 0 165 343
Wisconsin 125 0 125 35 0 35 279
Total 6,072 6 650785 2,221 2 2,225 366

3.4 INDUSTRIAL BOILER IMPACTS

The Sikorski bill requires that states reduce emissions from industrial boilers to
statewide average emission rates of 1.2 1b/10% Btu (SO5) and 0.6 1b/10% Btu (NO,) by
1997. The emission rates are to be averaged over all nonutility fossil-fuel consumption in
steam-generating units. These requirements are equivalent to the Phase II requirements
for utility boilers.

Using the methodology described in Sec. 2, average SO5 and NO, emission rates
in 1997 were calculated on the basis of projected industrial fossil-fuel consumption.
Table 3.11 presents this information at the state level.

Only 14 states would be required to reduce industrial boiler emissions to achieve
a statewide average rate of 1.2 lb/106 Btu in 1997. The total reduction necessary would



TABLE 3.9 State-Level Estimates of Utility Fuel Consumption, NO, Emissions, and Emission Reductions Required
by Phase II of the Sikorski Bill in 1997

Fuel Consumption NO, Emission Average Re&.quu.'ed
(10! Btu/yr) (103 tons/yr) Emission Emission
Rate Reduction
State Coal 0il Gas Total Coal 0il Gas Total (1b/10® Beu) (103 tons/yr)
Alabama 0.620 0 0.001 0.622 217.530 0.043 0s17a 217.744 0.701 31.272
Arizona 0.285 0.002 0.016 0.303 105.470 0.382 3.014 108.866 0.719 18.057
Arkansas 0.228 0.007 0.045 0.280 77.830 15593 9.868 89.291 0.637 5.238
California 0.184 0.180 0.589 0.953 63.040 27.057 81.224 171321 0.360 0
Colorado 0.372 0 0.009 0.381 187720 0.103 2,010 139.833 «735 25.668
Connecticut 0 0.141 0.016 0.157 0.000 21.750 3.374 25.124 0.321 0
Delaware 0.072 0.020 0.010 0.102 24.010 4.458 15531 29,999 0.588 0
Florida 1.186 0.188 0.160 1.534 353.240 37.358 31e713 422,372 0551 0
Georgia 0.755 0.002 0.003 0.761 274.050 0.357 0.603 275.010 0.723 46.827
Idaho 0 0.006 0.024 0.030 0 1,377 4.739 6.116 0.410 0
Illinois 0.766 0.015 0.010 0.791 410.350 2.816 2.044 415,210 1.050 177.969
Indiana 1.102 0.001 0.003 1.106 480.840 0.234 0.594 481.668 0.871 149.996
Iowa 0.269 0.001 0.004 0.274 115.450 0.191 0.886 116°527 0.851 34.327
Kansas 0.290 0.001 0.041 0.332 108.810 0.295 9.262 118.367 0.714 18.903
Kentucky 0.839 0 0.001 0.840 369.990 0.064 0.217 370.271 0.881 118.218
Louisiana 0.296 0.010 0.213 0.519 91.510 1.925 41771 135.212 0.521 0
Maine 0 0.017 0.045 0.062 0 3.979 10.320 14.299 0.464 0
Maryland 0.364 0.017 0.003 0.384 120.320 3.978 0.605 124,903 0.650 9.620
Massachuetts 0.124 0.293 0.033 0.449 27.610 57.091 7.005 91.706 0.408 0
Michigan 0.788 0.016 0.008 0.813 312.950 3.445 2,822 3194217 0.786 75.390
Minnesota 0.419 0.002 0.006 0.427 108.790 0.404 1273 110.467 0517 0
Mississippi 0.104 0.007 0.043 0.154 39.690 1.199 8.634 49.523 0.643 3.345
Missouri 0.697 0.002 0.007 0.706 289.350 0.572 1.683 291.605 0.826 79.834
Montana 0.101 0 0.001 0.102 37.430 0.029 0.296 37.755 0.738 7.052
Nebraska 0,131 0.001 0.007 0.139 50.300 0.242 1.514 52.056 0.749 10.357
Nevada 0.242 0 0.011 0.253 81.650 0.020 2,205 83.875 0.664 8.104
New Hampshire 0.048 0.005 0.001 0.054 22.610 1.029 0.115 28754 0.880 7.565
New Jersey 0.224 0.054 0.120 0.398 82.010 10.922 233514 116.446 0.585 0

8¢
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TABLE 3.9 (Cont'd)

Fuel Consumption NO_ Emission Average Required
(1015 Btu/yr) (103 tons/yr) Emission Emission
Rate Reduction
State Coal 0il Gas Total Coal 0il Gas Total (1b/10°% Bru) (103 tons/yr)
New Mexico 0.324 0.001 0.016 0.341 113.390 0.147 3.190 116.727 0.685 14.471
New York 0.573 0.213 0.122 0.908 148.210 46.132 20.396 214.738 0.473 0
N. Carolina 0.825 0.001 0.003 0.828 280.180 0.234 0.573 280.987 0.678 32.465
N. Dakota 0.182 0 0 0.182 58.860 0.020 0.034 58.914 0.648 4.332
Ohio 1.461 0.003 0.005 1.468 536.260 0.788 0.923 537.971 0.733 97.480
Oklahoma 0.325 0.002 0.275 0.602 103.260 0.373 48.725 152.358 0.507 0
Oregon 0.122 0.002 0 0.124 38.160 0.451 0 38.611 0.623 1.444
Pennsylvania 1.054 0.019 0.005 1.078 372.110 4.429 0.938 377.477 0.700 54.082
Puerto Rico 0 0.017 0.008 0.025 0 3.909 1.795 5.704 0.458 0
S. Carolina 0.277 0.003 0.003 0.283 104.700 0.735 0.612 106.047 0.750 21.190
S. Dakota 0.049 0 0.001 0.051 17.310 0.085 0.247 17.642 0.697 2.465
Tennessee 0.705 0.001 0.001 0.707 224,170 0.170 0.256 224,596 0.635 12.481
Texas 2.026 0.003 0.982 3.011 631.320 0.759 173.950 806.029 0.535 0
Utah 0.206 0 0.001 0.207 72.160 0.041 0.337 72.538 0.700 10.395
Vermont 0.016 0.002 0.008 0.026 2.260 0.496 1.676 4.432 0.338 0
Virginia 0.417 0.035 0.003 0.455 146.600 7.339 05531 154.470 0.680 18.094
Washington 0.080 0 0 0.080 24,060 0.019 0.041 24,120 0.600 0.009
W. Virginia 0.815 0 0 0.815 346.180 0.105 0.020 346.305 0.850 101.727
Wisconsin 0.408 0.001 0.007 0.416 166.330 0.337 1.564 168.231 0.810 43,557
Wyoming 0.302 0 0 0.302  132.200 0.021 0.020  132.241 0.875 41.527

Total 20.672 1.291 2.869 24.833 7520.271 249.503 508.903 8278.678 0.667 1283.460

6€
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TABLE 3.10 Utility Costs for Complying with Phase II
Requirements for Nitrogen Oxides

Emission Average
Reduction Control Costs Cost

State (10° tons/yr) (10° 1985 $/yr) ($/ton)
Alabama 315672 2.54 80.00
Arizona 18.06 1550 82.86
Arkansas 5.24 1.00 190.81
Colorado 25.67 3.19 124.38
Georgia 46.83 5.15 110.46
Illinois 15757291 229.44 1,289.22
Indiana 150.00 29.17 194.18
Towa 34.33 6.09 177.36
Kansas 18.90 3D 198.48
Kentucky 118.22 19.33 163.54
Maryland 9.62 0.77 80.00
Michigan 75.39 10.92 144.85
Mississippi 3335 027 80.00
Missouri 79.83 13.20 165.40
Montana 7.05 1516 164.50
Nebraska 10.36 4.33 418.33
Nevada 8.10 0.65 80.0
New Hampshire Tloeif 9.47 1,251503
New Mexico 14.47 1.16 200.00
N. Carolina 32.47 2.60 80.00
N. Dakota 4.33 0535 80.00
Ohio 97.48 8572 89.43
Oregon 1.44 0.12 80.00
Pennsylvania 54.08 4.33 80.00
S. Carolina 215119 2:39 112.88
S. Dakota 2.47 0.20 80.00
Tennessee 12.48 1.00 80.00
Utah 10.40 0.83 80.00
Virginia 18.09 2.89 159.84
W. Virginia 101.73 13.56 133,25
Wisconsin 43.56 5.86 134.53
Wyoming 41.53 7.32 176.18

Total 1,283.45 393.26 706.41




TABLE 3.11 State-Level Estimates of Fuel Consumption, Emissions, and Emissions Reductions Necessary to Comply
with the Sikorski Bill Requirements for Industrial Boilers in 1997

Fuel 50, S0, Emission S0, Emission NO NO, Emission

Consumption Emissions Rate Reductions Emissions Rate
State (1015 Btu/yr) (103 tons/yr)  (1b/10® Bru) (103 tons/yr) (103 tons/yr) (1b/10%)
Alabama 0.1755 78.50 0.954 0 27.00 0.308
Arizona 0.0300 5550 0.366 0 3.00 0.200
Arkansas 0.0780 51.50 1.320 4.7 11.50 0.294
California 0.2585 51.50 0.398 0 28.50 0.220
Colorado 0.0610 11.50 D.378 0 10.00 0.328
Connecticut 0.0350 6.50 0.372 0 3.50 0.200
Delaware 0.0265 10.00 0.754 0 4.00 0.302
Florida 0.1095 38.50 0.704 0 11.00 0.200
Georgia 0.1690 69.00 0.816 0 22.50 0.266
Idaho 0.0225 6.00 0.534 0 3.50 0.312
Illinois 0.2970 123.00 0.828 1] 41.00 0.276
Indiana 0.1470 125.00 1.700 36.8 29.00 0.39
Iowa 0.0770 46.50 1.208 0.3 WY 5Y0) 0.350
Kansas 0.0360 31.00 1722 9.4 5.50 0.306
Kentucky 0.0635 25.00 0.788 0 10.00 0.314
Louisiana 0.2700 184.00 1.362 22.0 36.50 0.270
Maine 0.0450 29.00 1.288 2.0 7.00 0.312
Maryland/DC 0.0845 16.00 0.378 0 11.00 0.260
Massachusetts 0.0590 18.50 0.628 0 7.00 0.238
Michigan 0.2380 98.00 0.824 0 49.50 0.416
Minnesota 0.0700 25.50 0.728 0 9.50 0.272
Mississippi 0.0160 5.00 0.626 0 2.00 0.250
Missouri 0.0470 29.50 1.256 1.3 6.50 0.276
Montana 0.0125 4.50 0.720 0 1.50 0.240
Nebraska 0.02425 9.50 0.844 0 3.00 0.266
Nevada 0.0060 2500 0.666 0 1.00 0.334
New Hampshire 0.0030 2.00 1.334 0.2 0 0

Y



TABLE 3.11 (Cont'd)

Fuel S0, 50, Emission S0, Emission NO NO_ Emission

Consumption Emissions Rate Reductions Emissions Rate
State (1013 Bru/yr) (103 tons/yr) (1b/10% Btu) (103 tons/yr) (103 tons/yr) (1b/10%)
New Jersey 0.1120 29.00 0518 0 13.00 0.232
New Mexico 0.0465 0 0 0 4.00 0172
New York 0.1640 95.00 1.158 0 30.00 0.366
N. Carolina 0.1915 110.00 1.148 0 32.50 0.340
N. Dakota 0.0060 3.50 1.166 0 1.00 0.334
Ohio 0.2870 244,50 1.704 7283 65.50 0.456
Oklahoma 0.1005 3.50 0.070 0 10.00 0.200
Oregon 0.0765 20.00 0.522 0 8.50 0.222
Pennsylvania 0.2640 127550 0.966 0 56.50 0.428
Rhode Island 0.0050 1.00 0.400 0 0 0
S. Carolina 0.1295 112.50 1.738 34.8 25.50 0.394
S. Dakota 0.0020 1.00 1.000 0 0 0
Tennessee 0.1550 104.00 1.342 11.0 30.50 0.394
Texas 0.7360 199.00 0.540 0 100.00 0.272
Utah 0.0475 18.00 0.758 0 9.00 0.378
Vermont 0.0030 2.00 1.334 0.2 0.50 0.334
Virginia 0.1080 68.00 1.260 3.2 25.00 0.462
Washington 0.0885 18.50 0.418 0 8.50 0.192
W. Virginia 0.1040 58.50 1.126 0 27.50 0.528
Wisconsin 0.1330 100.50 1.512 20.7 25.00 0.376
Wyoming 0.0630 34.50 1.096 0 9.00 0.286

Total 5.2820 2453.00 43.272 218.9 839.50 13.770

Y



43

be only about 220,000 tons/yr. All states would be below 0.6 lb/lO6 Btu of NO,, due to
the greater use of oil and natural gas in industrial operations, such that no further NO
reductions would be necessary.

Due to the unavailability of a reliable control cost model that has the capability
of simulating industrial boiler behavior on a national scale, no estimate is presented here
of the costs to achieve the 200,000 tons/yr of 802 reductions from industrial boilers.

3.5 TRANSPORTATION IMPACTS

The Sikorski bill requires more-stringent emission controls for the transportation
sector. If the bill were enacted, NO, emission limits for passenger cars and certain
classes of light-duty trucks would be lowered, and the hydrocarbon (HC) standards for
light-duty trucks would be substantially tightened. There would also be a regulation
limiting the amount of sulfur contained in diesel fuel, and evaporative HC controls would
be required. Transportation emission limits will affect all states in the United States,
but its effeets will be phased in over a longer time period as new vehicles are placed in
operation. This is in contrast to H.R. 4567 boiler regulations, which only affect certain
high-emitting states.

3.5.1 NO, Emission Regulations

NO, emission limits proposed in H.R. 4567 would affect passenger cars and light-
duty trucks weighing between 3,750 and 6,000 1b. A comparison of current "final"
standards and standards proposed by the bill is shown in Table 3.12. The standard for
passenger cars would be lowered from 1.0 to 0.7 g/mi, and for light-duty trucks weighing
between 3,750 and 6,000 1b, the standard would be lowered from 1.7 to 1.2 g/mi.

Requiring more-stringent NO, controls will lead to higher deterioration rates for
NO, control systems, as compared to control systems that comply with current
standards. Automakers will therefore have to reduce the zero-mile average NOx
emission rate considerably below the proposed standard to ensure that vehicles will be in
compliance with the mandate after operating for 50,000 miles. This lower zero-mile rate
will have relatively high parasitie losses resulting in lower fuel economy. Simultaneously
achieving carbon dioxide (COg) and HC certification is also more difficult when
stringently controlling NO, emissions. Therefore, additional control measures for these

pollutants may be necessitated.

Emission reduction estimates relative to a business-as-usual scenario are shown
in Table 3.13. Emission reductions attributed to the bill are very modest in 1990, but
increase rapidly as the percentage of vehicles regulated under the bill also increases.
ANL modeling results presented in Table 3.13 are in agreement with estimates made by
the Office of Technology Assessment (OTA).26 OTA estimates that the NO, emission
limit for passenger cars, as specified by H.R. 4567, will reduce emissions by
approximately 300,000 tons/yr relative to business-as-usual emission projections. As
discussed in Chapter 2, control costs are estimated to be approximately $1,000 per ton of

NOx removed.
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TAI?LE 3.12 Comparisfon of Current NO, Emission Standards for
Vehicles and More-Stringent Standards Proposed in H.R. 4567

Effective Year Standard (g/mi)

Vehicle Class Current  H.R. 4567 Current H.R. 4567
Passenger cars 1981 1989 1,0 0%7
Light-duty trucks

under 3,750 1b 1988 1988 12 12
Light-duty trucks

from 3,750 1b to

6,000 1b 1988 1988 1.7 1.2
Light-duty trucks

over 6,000 1b 1988 1988 ity 1.7

TABLE 3.13 Estimates of NO, Emission
Reductions Associated with H.R. 4567

NO Emission Reductions
(103 tons/yr)

Passenger Light-Duty Total

Year Cars Trucks

1990 63.9 Led 65.6
1995 249.5 (S5 ) 299.8
19972 299.6 7.6 307.2
2000 354.3 9.0 36353
2005 407 .4 10.4 417.8
2010 4357 1101 446.8
2015 453.0 L1FsH 464.5
2020 470.4 19759 482.3
2025 484.5 12.3 497.8
2030 498.5 1238 511.3

3Year for which OTA estimated NO,

emission reductions associated with
H.R 4567.
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3.5.2 Hydrocarbons

Proposed HC emission limits for light-duty trucks are significantly more
stringent than the current final standard of 0.8 g/mi. Trucks under 6,000 b would be
required to control HC emissions to 0.41 g/mi, while heavier Class 2B trucks weighing up
to 8,500 1b would be required to control emissions to 0.53 g/mi.

The 0.41 g/mi standard would bring the lightest trucks to a compliance level
identical to that for passenger cars. These trucks have engine sizes similar to those of
automobiles, yet avoid equally stringent control through a technicality. For example,
minivans, which are currently categorized as trucks, would fall under the new
automobile-equivalent standard. Heavier trucks (to 8,500 1b), which are more
representative of commercial types of service vehicles, would have to meet slightly less
stringent standards.

Catalytic converters are required on light trucks to meet CO and HC exhaust
limitations that have already been promulgated. Since catalysts on automobiles are now
capable of providing HC controls at a certification level of 0.41 g/mi and below,
compliance with the requirement on trucks should be relatively easy with little, if any,
additional research and development costs. Potential reduction of HC exhaust emissions
in the year 2000 is estimated to be 400,000 tons.

3.5.3 Sulfur Control Limitations

The maximum sulfur content of diesel fuel allowed by H.R. 4567 would be 0.05%
by weight. This regulation would take effect in 1989 and would reduce emissions from
diesel-burning engines by about 75%. By the year 2000, SOy emissions from the
transportation sector would be reduced by approximately 350 tons/yr. Refining costs for
reducing the sulfur from crude oil feed stocks, however, would increase by about 1.2
cents per gallon. In addition to reducing SO, emissions, this regulation would lead to
lower engine maintenance costs and an extended engine life. These cost savings are
conservatively estimated to be four times the incremental desulfurization refining costs

of 1.2 cents per gallon.

3.5.4 Hydrocarbon Vapor Controls

H.R. 4567 requires that either on-board HC control technologies be placed on
automobiles built for the 1989 model year and later or gasoline vapor recovery nozzles
and support equipment be installed at all service stations.

EPA has estimated a per-vehicle cost increase of $2 to develop and install the
on-board HC control technology. Vehicle manufacturers have estimated that this cost
may actually be closer to $20 per vehicle. Despite this discrepancy, there is increasing
agreement that this option is superior on a cost-effectiveness basis to requiring vapor

recovery at all service stations.
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4 ELECTRICITY RATE INCREASES

It is anticipated that the Sikorski bill would increase the cost of producing
electricity by about $2.2 x 109/yr when full compliance is achieved. Costs of this
magnitude could not be absorbed by the electric utilities without increasing electricity
rates charged to customers. Section 1 described how electricity rate increases were to
be treated under the bill, and indicated that a subsidy was authorized to prevent
residential electricity rates rising above 10%, subject to several stipulations. In
assessing the potential impacts of the Sikorski bill, it is important to gain an appreciation
of the possible increases in electricity rates that may be charged to industrial,
residential, and commercial customers.

This question can be approached from two distinetly different points of view.
Under a bill such as H.R. 4567, a public utility commission may choose to either increase
rates equally among users (residential, commercial, and industrial), or to minimize utility
costs by increasing only residential rates, thereby maximizing the amount of money
collected from the Acid Deposition Fund. The latter strategy would only be plausible in
instances where total pollution control costs would otherwise increase residential rates
by more than 10%.

It is unlikely that nonresidential users would experience a disproportionately
higher rate increase than residential users. In the past, nonresidential users in many
cases have subsidized the cost of electricity supplied to residential users. A recent trend
in the utility industry, however, has been to increase residential rates faster than
nonresidential rates to obtain economic parity among users and to retain industrial
loads. Utilities are reluctant to dramatically increase nonresidential rates since, as seen
in the recent past, nonresidential users may become cogenerators of electricity, switch
to an alternative energy source, or leave the service territory (swing industries).

States that are projected to experience electricity rate increases greater than
1% are shown in Table 4.1 for two alternative assumptions about control cost financing:
(1) costs are financed equally by all users, and (2) costs are financed by residential users
only. It should be noted that the rate increases shown in Table 4.1 are based on cost
estimates for achieving an annual average SOZ emission rate limit of 1.2 1b 1()6 Btu and
the cost of reducing the state-level NO, annual emission rate to 0.6 1b/10° Btu. These
are the emission rate limits specified in the amended (or revised) legislation.

. The revised version of the bill will tend to hold down maximum electricity rate
Increases as compared to the original bill. One major reason for this is that the revised
legislation requires approximately 10% less emission reductions than the original bill.
Cos.t.savings, however, are substantially greater than 10% since utilities base their
decision making on a marginal cost basis. The revised bill also mandates that pollution
control costs be evenly distributed in terms of geographic area within a state and that
electricity rates be computed on a levelized basis. This is counter to normal utility

practices, which have historically used front-end loading to finance their revenue
requirements.
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TABLE 4.1 Potential State-Level Electricity Rate Increases of 1.0% or
Greater Associated with H.R. 45672 (least-cost control strategy)

Control Costs Control Costs
Financed by Financed by
All Users Residential Users Only
Front-End- Front-End-
Loaded Financing Loaded Financing
First-Year Average First-Year Averageb
Increase Increase Increase Increase
State (2) (%) (%) (%)
Georgia 1.6 152 4.6 3.5
Illinois 6la5 3.5 19.3 10.6
Indiana 9% 3 6.1 32.0 22.3
Kentucky 2.8 1.8 10.6 Z+3
Maryland 2.8 155 8.4 4.9
Michigan 1057 171 6.2 4.0
Missouri 9.1 6.6 230 157/55)
New Hampshire 4.3 Pl 1255 6.2
Ohio 4.3 3.4 1372 11.0
Pennsylvania 4.6 2.8 15.9 10.3
S. Carolina 1.4 1.0 4.3 3.1
Tennessee 2.2 1.6 7.4 5.4
W. Virginia 4.3 3ie3 14.9 12.3

4States with estimated rate increases less than 1% are not shown here.
Costs here are due to SO, and NOx controls; the authorized subsidy
would apply to only S0, costs.

PThe Acid Deposition Fund would subsidize states such that residential
electricity rates would not be increased above 10%, given certain
conditions are met. These figures reflect rate increases in the
absence of the fund.

Table 4.1 shows that no state would experience rate increases in excess of 10% if
control costs were financed by all users. The largest average rate increases would be in
Missouri (6.6%) and Indiana (6.1%). First-year rate increase estimates for a front-end
loaded financing strategy could be as high as 9% for these two states. These results
suggest that the control fund would be unnecessary. Under the improbable circumstance
that all costs would be financed by residential users, average rate increases would exceed
10% in six states, with Indiana and Missouri again experiencing the greatest increases.

Due to the political forces involved in determining how emission reductions will
be achieved, state officials may choose to opt for a strategy that would be more costly
for the utilities but would protect a vital industry within the state. For example, states
that have a high-sulfur coal-mining industry may require SO9 emission reductions to be
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achieved through the use of scrubbers. This requirement would help protect the coal-
mining industry, but would substantially increase emission control costs. There are six
states -- Illinois, Indiana, Kentucky, Pennsylvania, Ohio, and West Virginia -- that appear
most likely to adopt this type of strategy. Table 4.2 shows those states that have
extensive high-sulfur coal-mining operations and also consume a large fraction of coal
produced within their own state. Table 4.3 shows what electricity rates may be expected
if the forced scrubbing option were to be selected by each state in this group.

Average rate increases would still not exceed 10% in these six states if forced
serubbing strategies were chosen. However, first-year rate increases in Indiana and Ohio
might exceed 10%, as might those increases that would result if residential customers
financed all control costs.

Base-case electricity rate increases are based on the NEPP-V reference case. In
this reference scenario, electricity demand in the United States is projected to increase
by 49% from 1984 to the year 2000 and by 83% from 1984 to the year 2010. If electricity
growth were not as high, electricity rates and their associated impacts would be larger.
With lower demand growth rates, fewer NSPS units would be built. The NSPS units have
much lower 809 and NO, emission rates than SIP units, and therefore decrease the state-
level average emission rates of these pollutants. Electricity rates would be higher since
under a low-growth scenario there would be less electricity sales over which to spread
the cost of the legislation.

The Sikorski bill authorizes the establishment of an acid deposition control fund
to subsidize residential rate increases greater than 10%. The fee would be effective
from January 31, 1988, through January 31, 1996, and would not be permitted to exceed
0.5 mill/kWh. Although it appears that rate increases may not be sufficient to trigger

the control fund requirements, we have estimated the revenues that would be generated
if all states were taxed at the same rate.

Table 4.4 calculates revenues that would be generated at a fee of 0.5 mill/kWh.
Annual electricity generation from fossil-fuel combustion in the early 1990s is projected
to be a little over 2 x 10°“ kWh. Thus, annual revenues collected would be about
$1x10%. We calculate that total revenues over the 8-year period of the fund would be
approximately $8.7 x 10” at a fee of 0.5 mill/kWh. Also shown in Table 4.4 are revenues

for a fee of 0.2 mill/kWh and for a fee levied on all electricity generated, for
comparison.
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TABLE 4.2 States That Might Mandate Scrubbing

Fraction of State
Fraction of State Coal Demand in 1980

Coal Demand in 1980 Produced in One
Produced in the of the Six

State Same State Listed States
Illinois .54 .59
Indiana 255 .85
Ohio =93 <95
Pennsylvania .85 .99
W. Virginia .90 1.00
Kentucky 292 .99

TABLE 4.3 Potential Electricity Rate Increases Associated with H.R. 4567
for the Six States That Have a High-Sulfur Coal-Mining Industry (forced
serubbing strategy)

Control Cost Rates Control Cost Rates Financed
Financed by All Users by Residential Users Only

First Year Average First Year Average?

Increase Increase Increase Increase
State (%) (%) (%) (2)
Illinois 8.6 4.2 25.5 8.0
Indiana 10.6 6.4 36.6 21.9
Kentucky 4.1 202 15.8 7.8
Ohio 1251 752 37.2 2321
Pennsylvania 5.8 3fe5 20.2 12.7
W. Virginia 6.8 4.3 23.8 151

4The

Acid Deposition Fund would authorize subsidies to states such

that residential electricity rates would not increase above 10%,
given certain conditions are met. These figures reflect rate
increases in the absence of the fund.
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TABLE 4.4 Revenues Generated by the H.R. 4567 Tax Fund

Electricity Electricity Revenues at Revenues at
Generation Consumption 0.5 mill/kWh 0.2 mill/kWh
(102 kwh) (102 kwh)® ($108/yr)c ($10%/yr)°©
Fossil All All Fossil All Fossil All g
Year? Only Fuelsd Fuelsd Only Fuelsd Only Fuels
1989 2,013 2,889 2,608 1,006 1,445 403 578
1990 2,041 2,962 2,674 15021 1,481 408 593
1991 2,090 3,044 25747 1,045 159522 418 609
1992 2,140 32y 25821 1,070 1,563 428 625
1993 2,189 3,206 2,894 1,094 1,603 438 641
1994 2,238 3,288 2,968 Er L) 1,644 448 658
1995 2,281 3,369 3,041 1,144 1,684 458 674
1996 2,343 3,450 3,114 15172 1,725 469 690
Cumulative
TotalsS 8,671 127667 3,468 5,067

3Fund operational during the period 1989-1996.

PThe bill specifies electricity generation from fossil fuel as the basis
for revenue collection. Note that electricity consumption is less than
electricity generation due to transmission losses.

“Revenues are in nominal dollars. To compare with the cost estimates in

Table 3.5, each value would have to be deflated from the appropriate
future year to 1985 dollars.

Includes not only nuclear and hydroelectric generation, but small
amounts of geothermal and renewables.

®Revenues would only be collected "if needed." Analysis suggests that
electricity rate increases may not be high enough to trigger subsidies.
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5 EFFECTS ON MANUFACTURING INDUSTRIES

Within the industrial sector, industries differ in how they use electricity; some
industries are large users of electricity but the costs of electricity are small compared to
total production costs, whereas other industries are "electricity-intensive." Industries
that are electricity-intensive consume a large quantity of electricity per unit of
production activity. As a result, these industries are likely to be the most sensitive to
changes in the price of electricity.

Generally, the industries classified as electricity-intensive have relied largely
(often exclusively) on electricity. Currently, many of these industries -- primary metals,
aluminum and zine, for example -- are suffering from severe international competition.
Since the aluminum and zine industries are highly electricity-intensive industries, their
international competitiveness is influenced by electricity rates. In these cases, any
change in electricity rates is likely to affect their competitive position in the market
place. The analysis presented herein is confined to the domestic impacts of rate changes
induced by H.R. 4567 on electricity-intensive industries. Section 5.4 examines the
aluminum industry in more detail -- particularly in Kentucky and Maryland -- in order to
determine likely effects of industrial electricity rate increases induced by H.R. 4567.

5.1 ELECTRICITY-INTENSIVE INDUSTRIES

This analysis relies on a classification of electricity-intensive industries
developed by the Office of Technology Assessment (OTA),31 in which 17 industries were
considered to be electricity-intensive (see Table 5.1). OTA used a twofold definition to
identify these industries: an industry is electricity-intensive when the cost of electricity
is (1) 4% or more of the total value of shipments or (2) 10% or more of the total "value
added." The 17 industries complying with this definition are largely concentrated in the
areas of primary metals; chemicals, particularly industrial inorganie chemicals; and
stone, clay and glass products. According to OTA, the identified industries account for a
disproportionate share of U.S. industrial electricity use; these industries account for
approximately 2% of total value of shipments and 2% of total value added by U.S.
manufacturing industries, but purchase approximately 25% of the electricity sold to
industry, and account for 16% of utility revenues from industrial electricity sales.

Five industry groups identified in Table 5.1 are more electricity-intensive than
the others: electrometallurgical produets, primary zine, primary aluminum, alkalies and
chlorine, and industrial gases. For each of these industries the cost of purchased
electricity in 1980 equaled about 40% or more of their total value added, and 10-25% of
their total value of shipments (see Appendix D, Table D.1). Because electricity costs are
a large share of the total product value, these industries are likely to be the most
sensitive to any increase in the cost of electric power. For this reason, these 17
industries will be used to illustrate the potential effects of electricity rate changes
induced by H.R. 4567. It should be noted, however, that industries other than the 17
listed in Table 5.1 would also be affected by the passage of H.R. 4567.
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TABLE 5.1 Top Seventeen Electricity-
Intensive Industries

SIC

Industry Code
Cotton seed oil mills 2074
Manufactured ice 2097
Particle board 2492
Alkalies and chlorine 2812
Industrial gases 2813
Other industrial inorganic

chemicals 2819
Carbon black 2895
Reclaimed rubber 3031
Cement, hydraulic 3241
Lime 3274
Mineral wool 3296
Electrometallurgical products 3813
Malleable iron foundries 3302
Primary zinc 3333
Primary aluminum 3334
Other primary nonferrous metals 3339
Carbon and graphite products 3624

Source: Ref. 31.

The financial position of each company and market factors are important
elements not incorporated in this analysis. For example, several of these electricity-
intensive industries are highly susceptible to foreign competition, since electricity costs
in some foreign countries are significantly below the lowest rates in the United States.
Primary zine and aluminum are two embattled industries that have been losing a large

share of domestic production to foreign producers over the past decade, principally due
to differences in electricity costs.

5.2 LOCATION AND IMPORTANCE OF ELECTRICITY-INTENSIVE INDUSTRIES

In Sec. 4, seven states were identified as likely to have electricity rate increases
ab.ove 4% from implementation of H.R. 4567. These states were Illinois, Indiana,
Missouri, New Hampshire, Ohio, Pennsylvania, and West Virginia. This section examines
the location and importance of the 17 electricity-intensive industries in these states.

. .According to the 1982 Census of Manu)“actures,32 the 17 electricity-intensive
industries have 2,847 establishments in the United States with more than 150
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employees.*  Approximately 20% of these electricity-intensive establishments are
located in the seven states identified above. Three of the states have a relatively high
share of total U.S. establishments in these industries: Illinois (2.7%), Ohio (5.5%), and
Pennsylvania (5.3%). Within each of the seven states examined, the distribution of
establishments across electricity-intensive industries varies (see App. D, Table D.2). For
example, 68% of the electricity-intensive establishments in Illinois were concentrated in
just two industries, industrial gases (2813) and other industrial inorganic chemicals
(2819). Most other states also have a large share of establishments in these two industry
groups. However, when analyzed collectively (i.e., all seven states combined), these two
industry groups were not the most highly represented in terms of the proportion of
establishments; their share in the seven states was 21.1% and 22.3%, respectively.

Table 5.2 presents the share of electricity-intensive establishments within the
seven high-impact states. Ten of the 17 electricity-intensive industries have more than
20% of their establishments in the 7 high-impact states by industry group. As a result, a
large number (and share) of establishments in each of these 10 industry groups are
located in the states likely to incur the greatest rate increases from realization of H.R.
4567. The degree of impact on these industries is not only a function of the number of
establishments, but also a function of the size of these industries (measured by the size
of their labor force) and the importance of their output (measured by value added or
value of shipment). Therefore, even though these industries are electricity-intensive and
have a large number of establishments located in states projected to have a considerable
rate increase under H.R. 4567, unless these industries comprise a large share of state
industrial output and employment or are a large share of industrial activity (nationally),
then negative impact from a rate increase may not be significant regionally or
nationally, but could be very significant at a local level.

One indication of the importance of these electricity-intensive industries to the
seven states is their employment levels. Total employment in the 17 electricity-
intensive industries was 223,000 in 1982. Two states examined have high employment
concentrations in these industries: Ohio (9.6%) and Pennsylvania (6.2%). Four other
states (Illinois, Indiana, Missouri, and West Virginia) have between 2.3 and 2.9% of total
employment in these electricity-intensive industries. (See App. D, Table D.3 for
employment data by industry and state). Collectively, these states have 26.3% of total
national employment in the 17 industries.

Although state employment in these electricity-intensive industries appears
relatively important when compared to total U.S. employment in these industries, it is
relatively small when compared to state manufacturing employment. Figure 5.1 shows
the electricity-intensive share of manufacturing employment by state. West Virginia has

*The 1982 Census of Manufactures only presents statistics for establishments with more
than 150 employees. All subsequent industry data presented is subject to this
qualification. Consequently, some establishments may be omitted from state totals and
thereby underestimate the degree of impact. In addition, disclosure problems in the
Census of Manufactures sometimes prevent presentation of complete data for each

state and industry.
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TABLE 5.2 Share of Electricity-Intensive
Establishments in High Impact States?®

SIC Share

Industry Code (%)
Cotton seed mills 2074 0
Manufactured ice 2097 0
Particle board 2492 0
Alkalies & chlorine 2812 9.8
Industrial gases 28131 12451
Other industrial inorganic

chemicals 28192703
Carbon black 2895 0
Reclaimed rubber 3031 38.5
Cement, hydraulic 3241  24.5
Lime 3274779206
Mineral wool 3296 30.2
Electrometallurgical products 3313°-031.7
Malleable iron foundries 33225 24.0
Primary zinc 3833 437.5
Primary aluminum 3334 8.8
Other primary nonferrous metals 3339 13.3
Carbon and graphite 3624 31.9

20nly establishments with greater than 150
employees are included.

Source: Computed from Table D.2 (App. D).

the largest share of electricity-intensive employment (5.5% of manufacturing
employment), while most of the other states have around 1-2%. This graphic illustrates

that employment in eleetricity-intensive industries is relatively minor when compared to
manufacturing employment.

The importance of these electricity-intensive sectors to industrial output and
state activity is best related by using either value-of-shipments or value-added data. For
our purposes, value of shipments reported in the 1982 Census of Manufactures is used.*
For many industries, disclosure problems prevent presentation of state data.

Never.theless, an appreciation of the importance of these electricity-intensive industries
to national and state activity can be derived.

*A similar analysis could be performed using value-added data. Such an analysis would

gldsi)cate the same patterns presented herein for value of shipments (see App. D, Table
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FIGURE 5.1 Electricity-Intensive Industry Share of Manufacturing
Employment by State

Table 5.3 relates the state share of value of shipment for each eleetricity-
intensive industry. State shares are only presented where industries exist at the state
level and data were not suppressed due to disclosure problems. (See App. D, Table D.4
for a detailed reporting of these data). Because most state shares presented in Table 5.3
are large, either individually or collectively, any change in value of shipments from one
of these electricity-intensive industries (due to an electric rate increase) would appear to
have a considerable impact on industry output (nationally).

The importance of these electricity-intensive industries to state activity is also a
critical aspect of this analysis. Table 5.4 relates electricity-intensive industry shares of
total state shipments; shares are only presented for those industries where data were
available. In every case the shares are less than 1%, indicating that these electricity-
intensive industries do not make a substantial contribution to annual shipments of state

manufactured products.

From this discussion of the location and importance of electricity-intensive
industries it has been shown that a large share of electricity-intensive establishments are
located in the seven states likely to have large prospective rate increases as a result of
H.R. 4567. Moreover, these industries are concentrated in three states: Illinois, Ohio,
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TABLE 5.3 Value of Shipments: State Share of Industry Total (%)

SIC

Industry Code I1Ls Ind. Mo. N.H. Ohio Penn. W.V.
Alkalies & chlorine 2812 2.94
Industrial gases 2813 1.77 5.93 5%39
Other industrial

inorganic chemicals 2819 4.23 015 6.90 el 2
Cement, hydraulic 3241 2.00 2.42 3.48 7.46
Lime 3274 8.39 17.90
Mineral wool 3296 1.57 6.09 16.20 6.10
Electrometallurgical

products 3313 35.41
Malleable iron

foundries 3322 9572
Carbon and graphite 3624 1.67 877 16.68
Source: Tabulated from Table D.4 (App. D).
TABLE 5.4 Value of Shipments: Industry Share of State Total (%)

SIC

Industry Code TS Ind. Mo. N.H. Ohio Penn. W.V.
Alkalies & chlorine 2812 0.04
Industrial gases 2813 0.25 01l 0.11
Other industrial

inorganic chemicals 2819" 40,45 0.74 0.44
Cement, hydraulic 32410506 014 0.26
Lime 3274 0.04 0.09
Mineral wool 3296 0.03 0.22 0.33 0.14
Electrometallurgical

products 3313 0.22
Malleable iron

foundries 3322 0.03
Carbon and graphite 3624 0.01 0.08 0.16

Source:

Tabulated from Table D.4 (App. D).
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and Pennsylvania. State employment in electricity-intensive industries averaged
between 2 and 10% of national employment in these industries during 1982. However,
when employment in these industries is compared to total manufacturing employment by
state, only West Virginia shows a large share of electricity-intensive industry
employment. Finally, the examination of value-of-shipment data by state and industry
conveys that state-level establishments for these electricity-intensive industries are
important to industrial output (nationally) but their contributions are relatively
insignificant to state manufacturing activity.

5.3 IMPACT OF ELECTRICITY RATE INCREASES ON INDUSTRIAL ACTIVITY

In a more thorough and detailed analysis, industrial models with appropriate price
elasticities would be used to estimate the effects on industry employment and output
from an increase in electricity rates. However, such models were not readily available
for this exercise. In lieu of such models, an alternative approach was devised to gain an
appreciation of the potential industry impacts of H.R. 4567. This approach consisted of
examining electricity rates paid by electricity-intensive industries in the seven states,
relative to (1) the national average price within each industry group and (2) the state
average price for all industries. The basis for such a comparative analysis is electricity
price data by 3-digit industry group in the 1980 Annual Survey of Manufactures 3 (The
price data by state and industry group are exhibited in App. D, Table D.6).

The first examination consists of comparing state electricity rates with the
national average rate within each respective industry group. Table 5.5 shows the ratios
of state to national electricity rates for each electricity-intensive industry group.
Values below 1.00 indicate that industries paid less than the national average price in
1980. There are numerous examples where the ratio is less than 1.00; for example, iron
and steel foundries (332) have slightly favorable rates in Illinois (0.97 of industry average)
and Indiana (0.93). In three of the other four states, the state electricity rates are very
close to the industry average. In general, the electricity rates paid by electricity-
intensive industries in the seven states are less than, or approximate, the respective
industry averages.

It is unlikely that the ratios would be altered substantially. Even if the state
rates increased to parity with the industry average, such an adjustment may not be
enough of an inducement to cause these industries to relocate or radically adjust
production schedules. With parity in electricity rates, other location factors would
become prominent for these electricity-intensive industries. It is also important to note
that these rates are at the 3-digit level by state; different -- often more favorable --
rates may apply to the specific industries and establishments of concern in local electric

power service districts.

A similar examination was conducted using the ratio of industry group electricity
rates to the average industrial rate for the state (see App. D, Table D.7). Such a ratio
relates how the rate paid by electricity-intensive industries compares to the average rate
paid by all manufacturing establishments in the state. This comparison also indicates the
industries with the more favorable state industrial electricity rates. Generally, the same
state-industry combinations that had low ratios in Table 5.5 also had low ratios when
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TABLE 5.5 Ratio of Industry Group Electricity Rates: State to National

Ratios By State

SIcC
Industry Code Lk Ind. Mo. N.H. Ohio Penn. W.V.
Fats & oils 207" 0.90° 0,92 81503 == 1.06 --a -
Misc. foods, kindred products 209 1.10 = 01295 e 0.91 --a -
Misc. wood products 249 - 1.06. 1.25 T1ia3 i3] --a -
Industrial inorganic chemicals 281 1221 --a --a = 0.81 i) --a
Misc. chemical products 289 1.24 == 0573 == 0.98 1.09 -
Reclaimed rubber 303 = = — — == —= —
Cement, hydraulic 324 == = == == 0.83 1.02 -
Concrete, gypsum, plaster prod. 327 1.05 0.82 --a — 1.04 1.03 --a
Misc. nonmetallic mineral prod. 329 1.20 1.02 --a 1.37++ 0.89 1.02 --a
Blast furnace, basic steel prod. 331 1.05 1.20 == i 0.88 1.09 --a
Iron & steel foundries 332 0.97 0.93 1.01 1.22 1.03 1.05 --a
Primary nonferrous metals 833 = e --a ey == --a ==
Electrical industrial apparatus 362 -2 0.96 1.05 1.77 1.22. 10.89 ==

4Could not be computed due to disclosure problems with electricity rate data.

Source: Computed from Table D.6 (App. C).

state electricity rates were compared to the state industrial average. In those cases
where electricity-intensive industries are paying more for electricity than the state
industrial average, it can be concluded that other factors besides electricity rates cause
industries to locate and produce in particular states. It should be noted that many of
these latter industries have an electricity rate competitive with the industry average
(nationally), even though their rate is greater than the state average. Consequently,
based on this preliminary examination it appears that only a substantial rate increase
would cause a redistribution of industrial activity.

Since the general rate increase projected for the seven high-impact states under
H.R. 4567 is in the range of 2-6%, electricity-intensive industries are likely to have some
negative impacts from such a rate change but it would probably not induce them to
relocate or cause a redistribution of industrial activity. However, there may be
particular establishments in the high-impact states examined that would be severely
affected. For example, the primary zinc and aluminum sectors have severe competition
from imports and a small increase in costs may have more serious repercussions.

5.4 POTENTIAL IMPACTS ON THE ALUMINUM INDUSTRY IN KENTUCKY AND
MARYLAND

Aluminum is the largest nonferrous metal industry in the United States. It is also
one of the top five industrial energy users in the nation, The locations of primary
faluminum plants in the United States are shown in Fig. 5.2. Capacity is concentrated
in five main electric service areas: the Bonneville Power Administration (BPA) and
Tennessee Valley Authority (TVA) service areas, the Ohio River Valley Region, the Gulf
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FIGURE 5.2 Location of U.S. Primary Aluminum Industry (Source: Ref. 34)

Coast, and New York State.35 Nearly one-half of the U.S. capacity is located in the BPA
and TVA service areas due to their historically inexpensive electric power.

There are two primary aluminum plants in Kentucky and one in Maryland. The
employment in primary aluminum for each of these two states exceeds 1,000 workers.
Hence, both states will be affected if their primary aluminum industry is curtailed. This
section will briefly summarize the status of the primary aluminum industry in the
United States, and then discuss the situation for Kentucky and Maryland.

As shown in Table 5.6, the U.S. share of free-world aluminum capacity has
declined from 45% in 1970 to an estimated 26% in 1990. Because aluminum production is
very energy-intensive, the differential between power rates charged by U.S. electric
companies and power rates charged in other countries is the most influential factor
behind this shift. Power rates to the U.S. primary aluminum industry are among the
highest in the world. The average price of electricity paid by U.S. aluminum companies
was 23 mills/kWh in 1983, compared to an average 17 mills/kWh in other aluminum-

producing countries.
The structure of the U.S. industry has changed as well. Eleven companies

produce primary aluminum in the United States. However, where the industry could be
called strongly oligopolistic in 1960, it has become increasingly competitive in recent
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TABLE 5.6 U.S. Share of Free-World
Aluminum Capacity, 1970-1990

Percent of Total Capacity

Country or Area 1970 1980 TURY 1990

United States 45 36 30 26
Canada 12 8 9 13
South America 2 6 9 ik
Europe 25 21 26 23
Africa 2 3 4 5
Asia 12 15 13 12
Oceania 2 4 8 10

Source: Ref. 35.

years. The three largest producers in the United States (Alcoa, Reynolds, and Kaiser)
traditionally held an oligopolistic position in the market, accounting for 87% of
production in 1960. Now, these three companies account for less than 60% of U.S.
output.

Kentucky faces a serious situation regarding aluminum production and electricity
rates in the western part of the state. Two aluminum companies, National-Southwire
Aluminum (NSA) and ARCO, consume 75% of the power generated by Big Rivers Electric
Corporation (sold through distributor cooperatives). In 1980, Big Rivers began
construction on D.B. Wilson, a 400-MW coal plant, requiring them to borrow $1.1 x 10 in
loans guaranteed by the Rural Electrification Administration. Four years later, the plant
was finished, but the entire load was considered excess capacity.

Big Rivers requested a rate increase in order to bring D.B. Wilson on line, but
was refused by the Kentucky Public Service Commission. In private negotiations with
the two aluminum companies, Big Rivers reached agreement on a $7.00/kW demand
charge applied for 10 yr, but later increased the charge to $7.48. NSA would not agree
to pay the additional 48¢, stating that the change would increase its operating costs by at

least $2 x 10°. Therefore, Big Rivers is unable to earn a return on the new plant and
consequently may default on the REA guaranteed loans.

! NSA claims that the increase requested by Big Rivers may cause it to shut down
its Hamesville, Kentucky, plant. If that were to oceur, the impacts to the economy
would be serious in that area. NSA accounts for 900 jobs, amounting to payroll and
benefits of approximately $28 x 106. According to NSA, another $2.6 x 106 is spent by
these employees on health care alone. The estimate of tax revenue losses to state and
local government is approximated at $1.6 x 108. Full impacts of aluminum industry
curtailment in Kentucky, as disclosed by NSA, are shown in Table 5.7.
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TABLE 5.7 Estimated Job Losses Associated with NSA Shut Down

If NSA Were to Shut Down, the Losses Would Be Substantial

- 900 Jobs

- $28,000,000 Payroll Plus Benefits
- $2,600,000 to Doctors, Dentists, Hospitals

- $130,000 to Hancock Schools from Utility Tax

- $282,000 to Hancock County from Occupational Tax

- $216,000 to State of Kentucky from utility Tax

- $1,000,000 to State Government from Income Tax

Estimated Effect on Western Kentucky

Item Jobs Lost

Smelter Industry 1,800
in Western Kentucky

Smelter Related 1,278

4Coal (Miners) 663

4Associated Jobs 470

to Coal Jobs

Total 4,211

Payroll Loss
$55,000,000

$19,000,000
$21,000,000

$ 7,000,000

$102,000,000

3This relates the smelter industry's power demand to mining jobs.

PThe smelter-related jobs and associated jobs to coal jobs lost are
calculated by using figures from a report published by Associated

Industries of Kentucky demonstrating 100 new jobs.

If it has the

same value for 100 jobs lost, the 2,463 jobs related to the smelter
and mining industry would equate to 1,748 related jobs lost. The
above figures do not show what would be lost in tax revenues and

unemployment costs.

Source: NSA as cited in Ref. 35.
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The average electricity rate increase for Kentucky was estimated to range from
1.8 to 2.2%. Any additional rate increases would exacerbate the present situation. If the
Kentucky aluminum industry continues to operate, the current dilemma facing the

industry will be compounded by the passage of the proposed acid rain control legislation.

Although the aluminum industry is a concern in Maryland, the situation is not
nearly as serious. There is one primary aluminum plant in Frederick, Maryland (East
Alco). East Alco is served by Potomac Edison. Recently, Potomac Edison and the
Maryland Public Utility Commission have been careful in their allocation of increases to
the aluminum operation. In addition, the Commission recently approved an experimental
development rate for East Alco. This is a special electricity rate discount for new
capacity brought into the area. According to the ANL projections, Maryland may face an
electricity increase of 1.5%. Such increases should not affect the industry significantly.
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6 COAL MINING EMPLOYMENT IMPACTS

In addition to effects on electricity-intensive manufacturing industries, H.R.
4567 may have significant impacts on regional coal-mining production and employment.
In order to provide an appreciation of the shifts that may occur in coal mining production
and employment, regional projections of future coal production, mining productivity
levels, and estimates of coal demand shifts attributed to H.R. 4567 were estimated.

Regional coal production estimates for 1997 were derived through a multistep
process incorporating several sources of information. First, regional production shares
were derived from the Energy Information Administration (EIA) regional coal production
projections. These regional production shares were then applied to national-level
NEPP-V projections of utility coal demand in order to estimate regional reference case
production levels in 1997. Coal projection estimates were based on the assumption that
there would be no changes in present air-quality regulations. Shifts in regional coal
production attributed to H.R. 4567 were then estimated by applying percent changes in
regional coal production to the reference-case regional coal production. Percent changes
in regional coal production were determined from AIRCOST model runs.

Coal-mining employment levels were estimated for the reference case and for
the two emission reduction strategies desecribed earlier (least-cost and forced serubbing
in six states). Estimates were based on ANL projections of future coal production and
productivity levels, which were derived from CEUM model outputs as reported by
ICF.37 ICF documents provided estimates of coal production and employment for 1990
and 1995. Assuming the five-year productivity growth rate for each region will continue
through 1997, ANL derived and used the productivities implieit in the ICF figures. By
dividing production by employment and extrapolating, productivity was forecast two
additional years. These productivity estimates were used to calculate employment levels
associated with coal production under the reference case and for each of the emission
reduction strategies.

When emission reductions are imposed on states through an acid-rain control
program, tensions are induced in existing coal markets. Those states that currently burn
high-sulfur coal are faced with the prospects of either installing FGD systems and
continuing to burn high-sulfur coal (the more-expensive option), or switching to low-
sulfur coal (which is the cheaper option, but which can adversely impact the local coal
industry). The major markets between which these tensions are felt are Northern
Appalachia (high-sulfur coal) and Central Appalachia (low-sulfur coal), and Midwest
(high-sulfur coal) and West (low-sulfur coal). Figure 6.1 illustrates this phenomenon.

Estimates of future coal production and mining employment for the least-cost
control strategy and for the forced serubbing strategy are shown in Table:s 6.1 and 6.2,
respectively. Under the least-cost control strategy, high-sulfur coal re'gxons (.Northe?rn
Appalachia and the Midwest) have the greatest negative impacts, while reg:xons with
lower-sulfur coals (Central Appalachia and the Great Plains) are projected to
significantly increase coal production. When the utilitie's located in the (:nght hlgh-S}llfur
coal producing states are forced to scrub, shifts in coal production and mining
employment are much less than shifts under the least-cost control strategy.
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FIGURE 6.1 Coal-Producing Regions of the United States, Showing Market
Tensions Induced by Acid-Rain Control Programs

Figure 6.2 portrays coal production changes in the Midwest and Northern Great
Plains under several scenarios. Since coal production is expected to grow by about 3%/yr
under the NEPP-V reference case scenario, an increase in midwestern coal production of
about 30% is anticipated between 1980 and 1997 in the absence of any acid-rain control
legislation.

If H.R. 4567 were to be implemented and compliance achieved on a least-cost
basis, significant switching away from local high-sulfur coals would occur, such that 1997
midwestern production levels would be about 5% lower than in 1980. A strategy of high-
sulfur coal protection would translate this production decline into an increase of 11%
relative to 1980. Figure 6.2 shows corresponding effects for the Northern Great Plains.
An increase in coal production is expected in all scenarios for 1997, reflecting an
anticipated heavy demand for low-sulfur coal in the West. The bill has a positive effect
on production and the protection scenario has a negative effect. Figure 6.3 shows a
similar outlook for coal production in the Northern and Central Appalachian regions.

Employment changes calculated in this study represent primary impacts only.
These are the direct job losses due to coal production declines. The secondary and
repercussionary impacts throughout the economy have not been accounted for in this
analysis. For example, if coal-mining employment within a region declines by a certain
level, then there will be less spending in the local economy as a result. This causes a
ripple effect that can be translated into income and employment losses throughout the
local economy. Income, output, and employment multipliers can be derived to estimate
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FIGURE 6.2 Changes in Coal Production in the Midwest and West Under the Sikorski
Bill, H.R. 4567

the secondary impacts that occur across all sectors resulting from such an economic
event; however, for this analysis, only the direct effects are reported. As a result, the
total impacts of each scenario would certainly be greater than what is shown in

Tables 6.1 and 6.2.

Coal-mining employment declines should not be viewed as "number of layoffs"
because national attrition will reduce the present work force. In some regions where
coal production is growing in the base case from present values, reduced employment

estimates can be viewed as a lower rate of growth.

Table 6.3 shows estimated changes in coal-industry employment levels between
1980 and 1997 in the four major regions. It can be seen that H.R. 4567 results in only a
small decline in total employment levels in the four regions, but significantly shifts the
regional distribution. The coal protection scenario restores the balance of regional
distribution, but significantly reduces total employment levels.

Regional trends tend to mask or overshadow local trends. As regards coal

industry employment, it is possible that significant adverse effects could be experienced
in individual subregions. For example, Southern Illinois currently produces about 46% of
midwestern high-sulfur coal. Without H.R. 4567, this subregion could look forward to an
additional 5,000 jobs by 1997; under a least-cost version of H.R. 4567, employment levels
in 1997 would decline by about 1,000 jobs relative to 1980 levels. The potential impact
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TABLE 6.1 Coal Mining and Employment Impacts Associated with H.R. 4567 (Least-Cost
Control Strategy)

Production Employment

(10° tons/yr) (103 jobs)
1997 with 1997 with Change Change

Supply Region 1980 1997 Base Controls 1980 1997 Base Controls From Base From 1980

Northern Appalachia 187.3 228.1 178.5 69.8 79.1 63.6 =15.5 -6.2
Central Appalachia 227.9 302.1 361.9 90.6 11033 13222 21.9 +41.6
Southern Appalachia 27.3 37.8 48.1 11.8 18.5 23.5 5.0 +11.7
Midwest 133.9 169.4 126.9 35.0 47.6 35.6 -12.0 +0.6
Creat Plains 116.4 271.1 313.9 4.9 10.9 12.6 1.7 +1.17
Central West 42.9 101.2 99.5 4.7 12.3 12.1 -0.2 +7.4
Rockies and Southwest 88.2 112.6 111.9 12.7 18.2 18.1 -0.1 +5.4

Northwest 5.8 5.3 5.3 0.6 0.4 0.4 0.0 -0.2
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TABLE 6.2 Coal Mining and Employment Impacts Associated with H.R. 4567 (Forced

Scrubbing Strategy)
Production Employment
(108 tons/yr) (103 jobs)
1997 with 1997 with Change Change
Supply Region 1980 1997 Base Controls 1980 1997 Base Controls From Base From 1980
Northern Appalachia 187.3 222.1 213.5 69.8 79.1 76.0 =3.1 +6.2
Central Appalachia 227.9 302.1 292.1 90.6 110.3 106.6 =3.7 +10.0
Southern Appalachia 27.3 37.8 48.1 11.8 18.5 23.5 5.0 +11.7
Midwest 133.9 169.4 148.3 35.0 47.6 41.7 =59 +6.7
Great Plains 116.4 271.1 296.0 4.9 10.9 11.9 1.0 +7.0
Central West 42.9 101.2 99.0 4.7 1253 12.0 -0.3 +7.3
Rockies and Southwest 88.2 112.6 0 12.7 18.2 18.2 0 +5.5
Northwest 5.8 5.3 5.3 0.6 0.4 0.4 0 -0.2

TABLE 6.3 Projected Changes in Coal Mining Employment
Levels Between 1980 and 1997 in Four Major Production

Regions

Employment Change (103 Jobs)

H.R. 4567
With High-S
Coal Supply Region Base H.R. 4567 Coal Protection

Northern Appalachia 9.3 -6.2 6.2
Central Appalachia 19.7 41.6 10.0
Midwest 12..6 0.6 (11
N. Great Plains 6.0 7.7 7-0
Total for Four Regions  47.6 4307 29.9
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on this already-depressed subregion could be severe. In Appalachia, the extent of
disruption may depend on the willingness of miners to relocate moderate distances (for
example, from high-sulfur coalfields in Northern and Western Kentucky to low-sulfur
coalfields in Eastern Kentucky or Tennessee). The traditionally parochial nature of the
industry in Appalachia, however, suggests resistance to such upheaval.

The estimates of employment shifts provide a general appreciation of the
impacts that may arise as a result of H.R. 4567. Given the methodology employed, these
estimates can only represent the general magnitude and direction of the impact and do
not represent specific input levels. To generate a more-accurate estimate, many other
factors would need to be considered. For example, a thorough consideration of this issue
would include the use of a coal production and transportation model to account for
supply-side considerations germane to the question of coal industry impacts. AIRCOST is
designed from a demand-side perspective to forecast coal production requirements; the
supply curve in the model is assumed to be perfectly elastic within each region (i.e., it is
assumed that the coal supply in each region is inexhaustible and will remain at a given
price regardless of the demand level).

As a result, price changes from congestion effects in coal supply fields are not
captured in the allocation of demand to supply regions. This could result in an
overestimate of projected coal production in low-sulfur coal regions and an
underestimate of coal production in other coal supply regions. Another factor that may
alter the outcome is employment. Employment is estimated using productivity figures
that vary by region; however, the range in labor productivity from mine to mine is not
incorporated in the analysis. It is also important to consider the capacity of existing

mines and the transportation network, as well as the ability to expand output to meet the
new demands.

Finally331 gléel switching on a large scale may be limited by boiler
considerations.”™’ Boilers are designed for specific types of coal. Ash fusion
temperature, heating value, and volatile matter content, among other things, are
specifically taken into account when designing a boiler. Certain types of low-sulfur
subbituminous coals may not burn well in boilers designed for bituminous coals due to
excessive boiler slagging and fouling. Particulate-matter control devices (baghouses or
electrostatic precipitators) may have to be upgraded if low-sulfur coals are to be
burned. In addition, fuel-handling equipment may have to be upgraded because low-sulfur
coals are more difficult to pulverize and a greater tonnage of coal is required to
generate an equivalent amount of electricity. All of these factors will add to the cost of
generating electrieity, increase operating problems, and may possibly lead to derating of

the unit. Nevertheless, these adversities may still be preferable to those associated with
FGD.



1.

4.

10.

1l

12.

13.

69

REFERENCES

Streets, D.G., et al., An Analysis of Proposed Legislation to Control Acid Rain,
Argonne National Laboratory Report ANL/EES-TM-209 (Jan. 1983).

Streets, D.G., J.E. Vernet, and T.D. Veselka, Proposals for Acid-Rain Control from
the 98th Congress, Argonne National Laboratory Report ANL/EES-TM-281 (Oct.
1984).

E.H. Pechan & Assoc., Inc., AIRCOST Model: Technical Documentation, report
prepared for U.S. Environmental Protection Agency, Springfield, Va. (April 1983).

Silverman, B.G., Heuristics in an Air Pollution Control Cost Model: the AIRCOST
Model of the Electric Utility Industry, Management Science, 31:1030 (1985).

Pechan, E.H., J.H. Wilson, and K.K. Graves, The NAPAP Utility Reference File for
1980, U.S. EPA Report No. EPA-600/7-86-056a (Dec. 1986).

Melia, M.T., R.S. McKibben, and F.M. Jones, Utility FGD Survey January-
December 1985, PEI Associates, Ine., report for Oak Ridge National Laboratory
(Nov. 1986).

U.S. Department of Energy, The National Energy Policy Plan, U.S. DOE Report
DOE/S-0040 (1985).

U.S. Department of Energy, National Energy Policy Plan Projections to 2010, U.S.
DOE Report DOE/PE-0029/3 (Dec. 1985).

South, D.W., M.J. Bragen, D.A. Hanson, and G.A. Boyd, Advanced Utility
Simulation Model (AUSM): Regionalized Projections of End-Use Electricity
Demand, Argonne National Laboratory Report ANL/EES-TM-300 (June 1985).

Hanson, D.A., D.W. South, and W.H. Oakland, A Regionalization Methodology for
Sector Model Input Data: Derivation and Applications, Argonne National

Laboratory Report ANL/EES-TM-301 (June 1985).

Energy Information Administration, Cost and Quality of Fuels for Electric Utility
Plants 1985, U.S. DOE Report DOE/EIA-0191(85) (July 1986).

Bloyd, C.N., J.C. Molburg, E.S. Rubin, and J.F. Skea, The State-Level Advanced
Utility Simulation Model: Analytical Documentation; Chapter 5: The Pollution
Control Module, draft report, Carnegie-Mellon University (Sept. 1984).

U.S. Environmental Protection Agency, Compilation of Air Pollutant Emission
Factors, Third Edition, Report AP-42, Supplement 13 (Aug. 1982).



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

70

Placet, M., D.G. Streets, and E.R. Williams, Environmental Trends Associated with
the Fifth National Energy Policy Plan, Argonne National Laboratory Report
ANL/EES-TM-323 (Aug. 1986).

Veselka, T.D., and M.A. Lazaro, Argonne National Laboratory, private
communication (Oct. 1986).

Saricks, C.L., The Transportation Energy and Emissions Modeling System
(TEEMS): Selection Process, Structure and Capabilities, Argonne National
Laboratory Report ANL/EES-TM-295 (Nov. 1985).

California Air Resources Board, Technical Support Document for Public Hearing to
Consider Amendments to Regulations Regarding the Primary and Optional Oxides
of Nitrogen Emission Standards and Test Procedures Applicable to Passenger Cars,
Light-Duty Trucks, and Medium-Duty Vehicles (April 1986).

DeMocker, J., J. Greenwald, and P. Schwengels, Extended Lifetimes for Coal-Fired
Power Plants: Effect Upon Air Quality, Public Utilities Fortnightly, pp. 30-37
(March 20, 1986).

Smock, R., Power Plant Owners 'Phase In' Life Extension, Power Engineering, pp.
18-23 (Feb. 1987).

Knudson, D.A., Estimated Monthly Emissions of Sulfur Dioxide and Oxides of
Nitrogen for the 48 Contiguous States, 1975-1984, Argonne National Laboratory
Report ANL/EES-TM-318 (Dec. 1986).

U.S. Environmental Protection Ageney, National Air Pollutant Emission Estimates
1940-1984, U.S. EPA Report EPA-450/4-85-014 (Jan. 1986).

ICF Incorporated, Analysis of H.R. 4567: National and Regional Forecasts,
memorandum to EPA staff (July 3, 1986).

ICF Incorporated, Analysis of Sulfur Dioxide and Nitrogen Oxide Emission
Reduction Alternatives With Electricity Rate Subsidies, report prepared for
National Wildlife Federation and others (Oct. 1985).

ICF Incorporated, Analysis of 6 and 8 Million Ton and 30 Year/NSPS and 30
Year/1.2 b Sulfur Dioxide Emission Reduction Cases, report prepared for U.S.
Environmental Protection Agency (Feb. 1986).

Keelin, T.W., and E.N. Oatman, Public Utilities Fortnightly (Dec. 1982).

Office of Technology Assessment, Analysis of 1986 Acid Rain Control Proposal in
Response to Congressman Henry Waxman (April 9, 1986).

Templta, Barker & Sloane, Inc., Economic Evaluation of H.R. 4567, report prepared
for Edison Electric Institute (April 14, 1986).



28.

29.

30.

31.

32.

33.

34.

35.

36.

317.

38.

71

Parker, L.B., Estimating Acid Rain Control Costs: Illustrative Problems from the
Recent EEI-TBS Study of H.R. 4567, Congressional Research Service Report No.
86-689 ENR (April 29, 1986).

American Electric Power, Generation Planning Division, Analysis of the Impact on
the AEP System of Compliance with H.R. 4567: "The Acid Deposition Control Act
of 1986" (July 1986).

South, D.W., and D.A. Hanson, Long-Run Forecasts of Regional Energy Prices with
the Argonne Regional Energy Price Simulator (AREPS), in World Energy Markets,
Stability or Cyclical Change? W.F. Thompson and D.J. De Angelo, eds., Proc. 7th
Annual North American Meeting of the International Assn. of Energy Economists,
Philadelphia (Dec. 1985).

Acid Rain and Transported Air Pollutants: Implications for Public Policy, Office of
Technology Assessment Report OTA-0-204 (June 1984).

1982 Census of Manufactures, Industry Series, Bureau of Census MC82-1.

1980 Annual Survey of Manufactures, Fuels and Electric Energy Consumed, Bureau
of Census M80(AS)-4.2 (Oct. 1982).

Shen, S.-Y., Energy and Materials Flows in the Production of Primary Aluminum,
Argonne National Laboratory Report ANL/CNSV-21 (Oct. 1981).

Kennedy, J.S., Energy and the Primary Aluminum Industry, International Trade
Administration, U.S. Department of Commerce (Jan. 1985).

Energy Information Administration, Annual Energy Outlook 1984, with Projections
to 1995, U.S. DOE Report DOE/EIA-0383(84) (Jan. 1985).

ICF Incorporated, Analysis of Cost-Effective Phased-In Reductions of Sulfur
Dioxide Emissions, report prepared for Alliance for Clean Energy (Feb. 1984).

Klein, D.E., Adequacy of Low-Sulfur Coal Supplies for Meeting Acid Rain
Requirements, Paper No. 83-38.1, 76th Annual Meeting of the Air Pollution Control

Assoc., Atlanta (June 1983).






73

APPENDIX A

FULL TEXT OF AMENDED VERSION OF H.R. 4567, AS REPORTED
OUT OF THE HOUSE ENERGY AND COMMERCE SUBCOMMITTEE
ON HEALTH AND THE ENVIRONMENT,

MAY 20, 1986



1

HILERS

=

&




75

APPENDIX A

FULL TEXT OF AMENDED VERSION OF H.R. 4567, AS REPORTED
OUT OF THE HOUSE ENERGY AND COMMERCE SUBCOMMITTEE

ON HEALTH AND THE ENVIRONMENT,
MAY 20, 1986

ACID86A
H.R. 4567, As REPORTED FROM SUBCOMMITTEE
1 SECTION 1. SEORT TITLE AND TABLE OF CONTENTS.
2 This Act may be cited as the ~Acid Depositica Centrol
3 Act of 1986 .
4 TazLe OF CONTENTS
Sec. 1. Short title and table of contents.
TITLE I--STATIONARY SOURCES
Sec. 101. Acid deposition control.
Sec. 102. Revisions of new source performance standards for
control of nitrogen oxide emissions.
Sec. 103. Smelters.
Sec. 104. Conforming amencdments.
TITLE II--CONTROL OF EMISSIONS FROM MOBILE SOURCZS
Sec. 201. Zmissions of oxides of nitrogen.
TITLE III-=-INTZRNATIONAL COOPERATION.
Sec. 301. Znternacicnal cooperation.
5 TITLE I--STATIONARY SOURCES
6 SEC. 101. ACID DEPCSITION CONTROL.
7l micle I of the Clean Air Act is amenced by acding the
8 following new part at the end thereof:
9 **ParT E--Acip DeposiTion CoNTROL
10 ''SEC. 181. EMISSIONS FROM UTILITY BOILERS
S5 “*(2) STATE PLans TO CONTROL EMISSIONS.--Not later zhan
12 21 months after the enactment of this section, the Governo:
13 cof each State shall submi: to the Administrator a plan

'™
'S

establishing emission limitations and compliance schedules
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12
13
14
15
16
17
18
19

2
for controlling emissions of sulfur dicxide and oxides of
nitrogen from fossil fuel fired elecs:ic utility stean
generating units in the State. The plan snall mee: the
requirecents of subsections (k) and (€).

"T(5) PHasE | REQUIREMENTS: 1993 SC2 EMIssion RaTe.--7ne
emission limitatzieons and compliance schedules contained in
the plan under this section shall be adequate to ensure taac,
by January 1, 1993, and thereafter, Statewicde emissions of
sulfur dioxide (per million Btu of heat input) from the total
of all fossil fuel fired electric utility steam generating
units in the State shall not exceed an average annual rate of
2.0 pounds per million Btu of heat iapuc.

"“(c) PHasE Il REQUIREMENTS.--The emissien limitations
and compliance schedules contained in the Plan under this
section shall be adequate to ensure tha:, by January 1, 1397,

and thereafter, Statevide emissions from the sotal of all

Zossil fuel fired elsctric utilisy steam generating units in
the State shall nc: exceed =he average annual rate provided
in table 1.

TasLe |

iutant Averace
e
des of nitrocen........... sosissivesssc0.6

Tes ace expressed :n pouncs per m:ill:on 3tu of heat

Razer

EC. 182. EMISSIONS FROM INDUSTRIAL BOILERS
“(a) STATE PLANS TO CONTROL EMISSIONS.--Not late: than

ACIDB6A
3

1 June 1, 1994, the Governor of each State shall submit to the

2 Administrator a plan establishing emissiocn limitations and

3 compliance schedules for emissions of sulfur dioxide and

4 oxides of ritrogen from from fossil fuel fired steam

S generating units in the State other than fossil fuel fired

6 electric utility steam generating units. Such State plan may
7 include any emissions limitations and compliance schedules,

8 applicable to any such units within the State, which the

9 State deems appropriate and which are adequate to ensure

10 compliance with subsections (b) and (c).

11 ""(b) 1997 STATEWIDE AVERAGE SO2 EMISSION RATE.--The

12 emission limitations and compliarce schedules contained in

13 the plan under this section shall be acequate to ensure that:
14 by January 1, 1997, and thereafter, Statewide emissions of

15 sulfur dioxide (per million Stu of hea: input) from the total
= of all fossil fuel fired steam generating units in the State
-7 (other than fcssil fuel fired electric utilizy steam

28 generating units) shall no: exceed an average 2nnual rate cf
19 1.2 pounds per million Btu of heat irput.

20 "T(e) 1997 STATEWIDE AVERAGE NOX EMISSION RATE.--Tne

21 emission limitations and compliance schecules contained in
22 the plan under this section shall be adeguate to ensure that,
23 by January 1, 1997, and thereafte:r, Statewide emissions of
24 oxides of nitroger (per million 3tu of heat input) from the
25 total of all fossil fuel fired steam generating units in the

9%,
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state (other than fossil fuel fired electric utility steam
qene:lting units) shall net exceed an average annual rate of

0.6 pounds per million Btu of heat input.

“*ggc. 183. INDOSTRIAL PROCESS EMISSIONS.
) |NVENTORIES.==The Adminisczazor shall conduc: and

pc:icdi:ally ypcate 2 comprehensive annual inventory of
emissions of sulfur éioxide and oxides of nicrogen from
pollutants: including £ossil

enerating units, other

stationary souzces of such air

fuel fired electric utility steam §
fossil fuel fired steam g-ne:acina units, and stationarsy

al process emissions.
oF EmissiON REDUCTION
11 identify the

sources of induszri
**(b) IDENTIFICATION

s FroM

istrazor sha

INDUSTRIAL PROCESSES.-=The Admin
ssions of sulfus

educzions 7 em:

ential ©
ace economically andé

tocal statewide DOt

dioxide and oxides of nisrogen which
ble by Decemoer 31, 1996 by scatisna

technically achieva Ty
ial process emissions in eacn State. 3V

sources of iacs

Decemder 31 1990, tae Aéminiscrater shall

State a statexent containing 2 calculacion
ied for that State under this subseczich,

reducsions ident

anazicn cf such calculatien.

together vith an expl
§.--Not later than June 1,

**(c) EMISSIONS LIMITATION
¢ each State shall submit t2 the

1994, the Governor ©
Administracor a pian establishing emission limitatiens and
compliance schacdules for emissicas cf sulfur dicxide and
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14
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16
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9
20
21
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23
24
25

6
electric utility catepayers in any region cf the State or in
any utility service area.

**(d) Stuby aND REPORT TO CONGRESS.--The Administratar
shall conduct a study to determine the reduction in acid
deposition achieved pursuant tc phase I regquirements under:
section 181(b). The study shall also examine the feasibili:zy
of meeting the phase II requirements specified in sec:tion
181(c). A report containing the results cf the study shall be
submitted to Congress on or before June 30, 1993.

*"(e) CONGRESSIONAL REVIEW OF REQUIREMENTS.==The phase I
requirements of section 18l(c) and the requirements of
section 182 and 183 shall not take effect if, afte: the
receipt of the study under subsection (c), but before Janua:cy
1, 1994, the Congress enac:s legislation providing tha: such
requirements shall not take effec:.

*'(%) APPROVAL.=--

(1) IN GENERAL.--Within 9 acnzhs er he

submission c¢f a State plan under :his pact, the
Adminisszatcr shall approve the plan if he de:zermines
that the plan contains provisions, including compliance

. schedules vith enforceadle iacrements of progress,

adequate to ensure that the requirements of this part
will be achieved within the applicable time period
specified in section 181, 182, or 183, as the case may

be.
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**(2) CONDITIONAL APPROVALS DISALLOWED.--The
Administrator may not approve a plan under this parct
unless he finds that, under provisions of the plan
without any amendment, condition, or other coatingency,
each emission rate specified in section 181, or 182 or
each aggregate recuc:tion level specifiec in section 183
(as the case may be) will be at:tained by the date
required under those sections.

‘(g) DisapprovaL.--
**(1) ELECTRIC UTILITY BOILERS--If a State plan :s
submitted under subsection 18l on or before the reguired
date and the Administrator disapproves such plan, tne
Administrator shall notify the State of the 'reasons for
such disapproval and the State may resubmit such plan
within 6 months from the date on wnich such notice is
provided. If no State plan has been submitted uncder

section 181 within 27 mcaths afce:r the enactment of :this

section or if no State plan has Deen appreved by the

Administrator within ) yeacs afzer the enaciment oI ihis
sectior, each fossil fuel fired electric utility steam
generating unit in the Stacte shall comply wizh the
emissions rate specified in table 2 by the applicable

date and thereafter:

8L
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TaBLE 2

cllutant Acolicable Daze Em:Ss10n Raze ~
ulfur dioxide..... . Januacy I, L R A B

wlfur dioxide........January I, DR I S e AT T 6 )

Jxides of

nitrogen............January 1, 1997..... eceee.0.6
"Rates aTe expressed .- pounds Per aii.i10a 3tu of hea:c
input, averaged on a calendar year basis.

""(2) INDUSTRIAL BOILERS.--1f a S=ace plan is
submitted under section 182 on or befcre June 1, 1994 and
the Administrator disapproves such plan, the

Administrator shall notify the State of the reasons for

such disapproval within 6 months afte: the submissicn by
the State. The State may resubmi: sucs Plan vithin 6
months from the date on which such notice is provided. ¢
no State plan has besn submitsed unce: section 182 on or
befcre June 1, 1994 or if a0 Staze pian under sectica 182
has been approved by :zhe Aczinistrazcr on or befara June
1, 1995, each f2ssil fuel fired stean Generating unit ia
the State shall comply with: the emissicns rate specified

Nary 1, 1937 ané thereafte::

TABLE 3

in table 3 by Jan

follutant

Emission Raze *
Susfus dioxide.........

Oxices of
nitrogen. .ai. .,

Sy VaisslalsninastenisavieesnnssiaiessUal

ACIDB6A

& W

N o w

v ®

“Rates are expressed Iz pounds per million 3tu of heaz
input, averaged on a calendar year basis.

"(3) PLANS FOR PROCESS EMISSIONS--If a State plan is
submitted under section 183 3;—;;—;:;;:9 June 1, 1994 and
the Administrator disapproves such plan, the
Administrator shall notify the State of the Treasons for
such disapproval within 6 months after the submission by
the State. The State may resubmit such Plan within 6
months from the date on which such notice is provided. If
no State plan has been submitted under section 183 on or
before June 1, 1994 or if no State plan under section 183
has been approved by ;he Administrator on or before June
1, 1995, the Administrator shall promulgaze a State plan
under under section 183 for such S-ate on June 1, 1995.
“*(h) ENFORCEMENT.--Zach emission limitazion ia effecs

under subsection (£) and eacn requirement of a State Plan
aporoved or preomulgated by the Administrater under tais 2ace
shall be treated, for purposes cf sections 113, 114, 116,
120, and 304 2s a requirement cf an applicabie izmplementation

plan.

“(1) OTHER APPLICABLE REDUXREMENTS.—-Netning in this
part shall be construed to affect or impair the requirements
of section 110 (or of any applicable implementation plan) or

of any other section of :his aAct, except that any stationary
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source which is subject to any such requirements may also be
subject to additional requirements under this part.

“"(3) AMENDMENT OF PLANS.--Amendments to a plan approved
under this part may be submitted to the Administrator fron
time o time. Such amencments shall be approved or
disapproved in the same manne: as the original plan.

“*SEC. 185; FETS.

"“(a) [MPOSITION.=--Under regulations promulgated by the
Administrator, the Administrator shall impose a fee on the
generation and importation of electiric energy if any elecsric
utility is eligible for subsidy payments under section 187.
Such fee shall be established by the Administratc:r at such
level (and adjusted from time to time) as will ensure :haf
adequate funds are available to make subsidy payments in zhe
amount authorized under section 187. The Administrator shall

¢ before establishin

determine the amount of :evenue Tequi
the fee. To the ex:zent tna: adeguate revenues can be raised,
the fee snall vary in proporzion zo the sulfur dioxide
emission rate $o that a higher fee will be :impcsed in the
case of a higher sulfur dioxide emissions raze. In
establishing the fee, the Administrazs: shall include

1 electrsic

provisions to prctec: low inccme residenti
consumers. The amount of such fee shall not exceed 1/2 mill
per kilowatt hour. The fee shall not apply with respect to

the generation of elec:ric gy within the CUnited States oy
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hydroelectric or nuclear power.
**(b) PER1OD OF APPLICATION.--No fee unde: subsec:tion (a)
may take effect befcre December 31, 1988. No such fee may
continue to apply after December 31, 1996. The Administrator

may terminate the fee at an earlier cate if, uncder estimates

made by the Administrator, sufficient funds have been
collected from the fee to fund the subsidy payments
authorized to be made under section 187.

**(c) REGULATIONS.--Any regulations promulgated by the
Administrator under subsecticn (a) shall be promulgated by
March 1, 1988. The regulations shall se: forth the time and
manner required for payment of the fee imposed under
subsection (a) and the information required to be :epo::;d in
connection with the payment of such fee.

“'(d) ENFORCEMENT.--

""(1) PENALTIES.--Any elec:rzic utility (or imperter
of elect:sic energy) which fails cr cefuses to pay any

amount of a fee imposed under the auzhor of this

secticn (a) or which fails cr zefuses to file any rtepe:s
or other documenz regquired by the Administraszor in
connection with the imposition of such fee shall, in

addition to liability £or any unpaid amoun: of such fee

(and interest on any such unpaid amount), be liadble for a

civil penalty of §50,000 for each day duriag which such

failure or refusal continues. Any person who makes any

08
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false or misleading statement in any such report or other
document required by the Acdministrator in cannection wish
the imposition of such fee shall be liable for a civil
penalty of $50,.00.

“T(2) CIVIL ACTION.=-1f any electric utilisy (e:
importer) which fails or refuses to pay any amoun: of a
fee imposed under subsection (a), fails or refuses =o
file any report or othe: document required by the
Adrinistrator in connection with the impesition of such
fee, or makes any false or misleading statement in any
such repcr: or other document required by the
Administratcr in conneczion with the impesition of such
fee, the Admin;s:ra:cr shall bring a civil action agains:
such electric utility (or importer) to collect such fee
and any civil penalty applicable unde:s patagraph (1).

'"SEC. 186. FOND.

""(a) FUND.--Theze is established iz zhe 7= asusy cf zhe
Onited States a trust fund to be known as zme Acid
Depositicr Censrol Fund' (hereinafter in this secticn
teferred to as the " ‘fund’’), comsisting cf sueh asmounts as
may be transfer:zed tc such Fuad as provided in :nis section.

""(b) TRANSFER OF FEgS.--There are hereby credited, out
of any money in the Treasury not othervise epprepriated, to
the Fund amouats determined by the Secretary of the Treasury

(heceinafzer in this section referred to as the 'Secretary’)
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to be equivalent to the amounts received in the Treasucy ¢

available only for purposes of making subsidy payr

13

cm

fees under section 185.
"“(e) Use OF FUND.--Amounts ia the Fund shaly be

ants urde:r

section 187.

""(d) MANAGEMENT OF FUND.--

“"(1) TRANSFERS.=-The amounts appropriated by

subsection (b) shall be transferred at leas: monthly f:om

the general fund of the Tzeasury to the Fund on the Dasis

of estimates made by the Secretary of the amounts

referred to in such subsection (b). Proper adjustments

shall be made in the amount subsequently transferred to

the extent prior es:timates were in excess of or less zha:n
the amounts required to be transferred.
""(2) REPORTS.--7he Secretary shall be the trustee of

the Fund, and shall repor: t5 =he Congress for each
financial ccndition and the results £ the operatiens =f
such Fund during such Z%iscal vear and cn its expec:ed
condition and operations during the nex: 5 fiscal years.

Such report shall be printed as a Scuse Socument of the

session of the Congress to which the report is made.
"(3) INVESTMENTS.--It shall be the duty of the
Secretary to invest such portion of such Fund as is not,

in his judgment, required to meet cucrent withd-awals.

18
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Such investments shall be in public debt securities with
maturities suitable for the needs of such Fund and
bearing interest at rates dece-mined by the Secretary,
taking into consideration current macket yields on
outstanding marketable obligations of the United States
of comparable maturities. The income or such investments
shall be credited to, and form a pact of, such Fund.
""SEC. 187. UTILITY RATE SUBSIDY PROGRAM.

*“(a) RATE SUBSIDIES.--The Adminiszrator shall promulgatze
regulations under this section establishing a program %o
provide for Federal payments to electric utilities to cover a
portion of electric utility rate increases attributable to .
compliance with the sulfur dioxicde emission recducticn
requirements under section 181.

"' (b) PuRPOSE OF PAYMENTS TO ASSURE RESIDENTIAL RaTEPavERr
PROTECTION.--The program estaplisned uncer this seczion shall

provide for payments by the Administrator 30 electric

utilities to protect electzic ut v cesidential customers
from excessive rate increases cue o the imposition of sulfur
dioxide emission reducticn reguiremen:s under section 181.

*(c) AMOUNT OF PAYMENTS.--?aymenzs under this section
shall cover the portion cf the zates of e.ectric utility
cesidential customers which-—-

"(1) is astribucable tc the imposition of

zequirements for the reducticn of sulfur dioxide

ACIDB6A
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1 emissions pursuant to section 181; and

2 **(2) exceeds by more than 10 pe:cent of tne rates

3 which would have been applicable in tie absence of such

4 reguirements.

s **(d) EQUALIZATION AND LEVELIZATION OF ECONOMIC

6 EFFECTS.--Nc subsidy paymen: may be made to a utilizy in any
7 State under this section unless the Governor of the State has
8 demonstrated to the satisfacticn of the Administrator, after
9 notice and opportunity for hearing, that the State has :taken
10 such steps as necessary to assure that the electric utility
11 rate increases attributable to compliance with sulfur dioxide
12 emission reduction reguirements under section 181 are--

als) ''(1) substantially equivalen: for residential

14 electric utility ratepayers throucnout the State, and

15 '(2) substantially levelized over the period during
16 which such reguirements are in effect.

17 **(e) EPA RuLes REGARDING DETERMINATICN OF AMOUNT OF

18 SUBSIDY.--The Administrator smail promulgate cules recarcdi
13 the determination and approval by cthe Adm cEatne
20 amount of electric utility rates which are qualified for

21 subsidy payments under this section. The :ules shall provide
22 for approval of such amounts only if the Administrator

23 determines, based upon information submitted by the utility
24 and upon any other information available to the

25 Administracor, that the utility's costs of compliance with

Z8
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such requirements, the methods £financing such costs, the
accounting systems used by the utzility with respect to such
costs, and any other circumstances relating to compliance
with the reguirements of this pa:t are such that the
Administrator is satisfied that the costs of compliance are
not unreascnable or excessive. In tle case of costs £o- the
purchase, installazion, and operation of any technological
system of continucus emission reducticn for the control of
emissions of sulfur dioxide, such costs shall not be treatec
as attributable to the imposition of requirements unde: this
part unless the system meets each of the following
requirements:

"(1) The system is installed on a steam generating
unit in crder to comply with emissicn limitaticns
established for that unit under State plan provisions
adopted pursuant to section l81.

''(2) The steam generating unit is specilicall

designated by the Goveracr of tne State as a wnit cn

which a technciogical system cf Ssnt

emission
cantzel is o be instailed f3r purpeses Sf meeziag such
emission limitations.

‘(3) The construction of the steam genezating unit
commenced on or before September 18, 1978 so that the

unit is not subiect to new source performance stancéazdés
undez 40 CFR 60.40a.

ACIDB6A
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1 **(d) INELIGIBLE APPLICANTS.--No person who brings an
2 action against the Administrator challenging the validity or
3 application of any provision of this part shall be eligible
4 to receive any interest subsidy payment under this section
5 after the date on which such acticn is brought.
6 °"SEC. 188. DEFINITIONS.
72 *‘As used in this part:
8 **(1) The terms Steam generating unit’, ‘electric
9 utility , and ‘fossil fuel’ have the same meanings as
10 provided in regulations set fortn in 40 CFR 60.4la.
11 *(2) The term stationary source of industrial
12 process emissions means any major staticnary source in
13 any category of stationary sources (other than fossil
14 fuel fired steam generating units) which the
15 Administrator determines, by rule, contributes
16 significantly to concentraticnms of sulfur dioxide in the
17 ambient air.
i8 ''(3) The average monthly s:atewice emissions raze
39 £for any State fcr any ais poliutant shall be calculated
20 in accorcarce with the following fctmula: the sum ot zhe
21 _quantity of fuel burned by each plant multiplied by the
22 monthly emissions rate for that plant, divided by the
23 fuel burned by all plants within the entire Stacte.
24 "'SEC. 189. INNOVATIVE TECENOLOGIES.
25

**(a) INNOVATIVE TECHNOLOGY ALTERNATIVE.--The

€8
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Administrator may provide financial assistance to the owners
or operators of stationary sources f£3r the purpose of
promecting the use of innovative emissions technologies to
contrel sulfur dioxide, nitrogen oxides, and other emissicas
fzom fossil fuels covered under this Act. To qualify for
assistance unde:r this section, such technclcgies snall nc: de
curcently in general use, but, in the judgment of the
Administrator in consultation with the Secretary of Ene:zgy,
shall have the potential for comme:cial application

years afte: the enactment of this pact. Such assiscance shalil

be funcded f:om revenues 2s set out in subsection (£).

**(b) DESIGN AND FEASIBILITY STUDIES.--The assistance
made available under this section may include funds for the
develorment of initial designs and feasibility studies to
evaluate costs and benefits associated with propesals using
an innovative technology. To be eligible for funding under
this section, the Administratcr mus: judge the technology t2
be cos:-effective, envionmentally beneficial, cr effective

in preventiag switching of fuel sources. In evaluating

proposals for funcding under this sec
shall consider each of the fcllowing:
""(1) The social costs, including employment
dislocation associated with fuel switching.

'*(2) The eccnomic impacts including comparatit

costs of capital, operating, and maintenance expenses,

ACIDBEA
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1 and energy-efficiency.
“*(3) The environmental benefits including
3 comparative effects on air, water and solid waste.
4 **(c) CaprtaL Costs aND OPERATION AND MAINTENANCE.--Under
S this section, the Administrator may award grants to share in
6 the cost of the total annualized costs of controls, including
7 capital, and operating and maintenance costs associated with
8 innovative technclogies. To qualify for assistance, the
9 Administrator mus:t determine that the p:njec:'s economic,
10 envizonmental or social benefits, as described in subsecticn
11 (b) would be greater than those of the conventional
12 technology.
13 *'(d) STATE PLANS.--A State plan under this part may
14 provide for compliance with the requirements of this part
15 through the use of innovative technology at any stationary
16 source in the State. If iancvative technology is to be used
17 £or such purposes, the State plar shall zlsc include other:
18 contingent emission limitaticns and compl:ance schedules
15 applicable to any stationacy source in the State. The
20 contingent emission limitaticns shall take effect if the
21 innovative technology installed cn a unit fails to meet the
22 emission limitations ané compliance schedules applicable o
23 that unit under the State plan. The contingent emission
24 limitations shall be adeguate to achieve emission reductions
25 at least equivalent to the emission reductions which the
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innovative technology failed to achieve. Such contingent
emission limitation regquirements shall be adequate to assure
that the State will meet the average monthly emission rates
and deadlines set forth in section 181.

**(e) SUBSEQUENT PLAN REVISIONS.--In order tc permit the
use of ianovative technclogy after the date of approval of a
State plan under this part, the State may submit to the
Administrator amendments to plan provisions adopted uncder
this part at any time after such appreval. The plan
amenéments shall be approved by the Administrator if he
determines that the plan, as amended, will be adequate to
achieve compliance with the the average montily emission
rates and deaclines set forth in this parst.

‘(#) FEES.--Upon the application of any State, the
Administrator may promulgate cegulaticns imposing a fee nc:
=0 exceed 0.25 mills per kilowat:t hour on the generatiorn of
electric energy in that State. The revernues dezived from such
fee shall be made available by the Administratar, sudject =2
appropriation, solely fo: the puIpose of prcmoting the use oI
innovative technolcgies as defined in secticn 188(a) insehat
State. The failure or refusal cf any person subject 2 such
fee to pay the fee or to file any report oI other cdocument
required by the Administratzor in connection vith the
impositicn of such fee shall be subject to the same penal:iies

and sanctions as are applicable to the fee imposed unde:

ACIDB6A
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1 section 18S.

2 "(g) REPORT.--In its annual repor: to the Congress

3 before January 1, 1994, the Administrator shall report on the

4 status of innovative tecnnologies which are available, or

5 which may be available, to meet the reguirements of this

6 part.

7 SEC. 102. REVISIONS OF NEW SOURCE PERFORMANCE STANDARDS FOR

8 CONTROL OF NITROGEN OXIDE EMISSIONS.

9 Section 111 of the Clean Air Act is amended by adding the
10 following new subsections at the end thereof:
11 “"(k) Nox Emissions From CerTAIN ELECTRIC UTiLITY
12 BOILERS.--The Administrator shall revise the standards of
13 performance for emissions of nitrogen cxides from electric
14 utility steam generating units which burn bituminous or
15 subbituminous coal. Such revised standards shall prohibit the
16 emission of nitrogen oxides £rom such uni:ts at a rate which
17 exceeds:
18 ""(1) 0.35 pounds per milliea Btu's, in the case of
A5 subbituminous ccal, based or 2 30-day rclling average.
20 "'(2) 0.40 pounds per millicr 3tu’s, ia the case of
21 bituminous coal, based on a 30-cay zolling average.
22 Such revised s:tandard shall take effect with respect to units
23 which cormmence construction after the date of the enactment
24 of this subsection. As used in this subsection, the terms
25

eleciric utility steam generating unit’, 'bituminous coal

G8
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and 'subbituminous coal have the same meanings as when used

in 40 C.F.R. part 60, subpart Da, as in effect on Januacy 1,

1983.

**(1) NSPS ForR NOx EMISSIONS FROM [NDUSTRIAL
BOILERS.--The Administrator shall promulgate standa:zds of
performance under this sec:zion for emissions of oxides of
nitrogen from all fossil-fuel-fired steam generating units
which mee: each of the following requirements:

"'(1) The units are new sources within the meaning of

subsection (a)(2).

''(2) The units are capable of combusting more than
50 nillien’atu's per hour heat iaput of fossil fuel
(either alene or in compination wizh any other fuel).

"'(3) The units are not owned or operated by an
elecsric utility.

The standards under this section applicadble to fossil-fuel-

fired steam generating units whic: are capablie cf ccobusting

moze than 250 million Btu's per hour neat input may vary frcm

the standards applicable to ts wnics are not capasle of

combusting more than 250 milliorn 3tu’s per hour heat
inpue.’”.
SEC. 103. SMELTERS.

Section 119(c)(2) of the Clean Air Act is amended by
adding the following at the end thereof: ' Each primacy

nonferrcus smelte: which has applied for, or been granted, a

ACIDBEA
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second order under this section with respect to an emission
limitation or standard for sulfur oxides under the applicable
implementation plan shall be in compliance with such
limitation or standard by January 2, 1988. No order under
section 113 and no action under any authority contained in
this Act or in any other provision of law (including any
State implementation plan) and no order of any court shall
permit any extension or delay of the effective date of such
compliance beyond January 2, 1988. Within 180 days afte:r the
date of the enactment of this sentence, the Administrator
shall complete action on all applications for an orde: under
this section which are pending on such date. Within 60 days
after the date of the enactment of th:s sentence, the
Administrator shall amend each order i~ effect on such cate
under this section to require £inal compliance by the
primary nonferrous smelter befcre January 2, 1988, with the
emission limitations and standa:ds for sulfur cxides under
the applicable implementation plan.
SEC. 104. CONFORMING AMENDMENTS.

The Clean Act Ac:t is amended as fcilows:

(1) Section 113(a)(3) is amencdec by inserzing oz is
in violation of any requirement in effect pursuant to
subpart 1 of part E, ' after ' 'inspections, etc.) .

(2) Section 113(b) is amended by inserting the

following immediately after paragraph (5): ' Whenever any
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1 person violates any requirement in effect pursuant to
2 subpart 1 of part I the Administrator may commence a
3 civil action for permanent oOf temporary injunction or o
4 a2ssess and recover a civil penalty of not more than
H §25,000 per day of viclatior, or poth.

6 (3) Seczion 113(c)(1)(C) is amended by insecting  or
7 violates any reguirement in effect pursuant to subpart 1

8 of pazt E,  before o]

9 (4) Section 307(b)(1l) is amended by insesting , any
10 £inal action taken by the Administzator under part £ of
bis title I'' after 1207 in the first sentence thereof.
12 TITLE II-—CONTROL OF EMISSIONS FROM MOBILE SOURCES
13 SEC. 201. EMISSIONS OF OXIDES OF NITROGEN.

14 (ay NOx Emissions From CERTAIN MOTOR VEHICLES.--Seczicn

15 202 of the Clean Air Act is amended by adding the following
16 new subseczion at the end thereof:

17 “*(g) NOx Emisstons From CerTain MoTOR
18 VEHMICLES.--Iffective with respect to :ne mocel years
19 specified in table 1, the regulations unde: subsecticn (a)
20 applicable to emissions of oxides of nitrogen from the motar
21 vehicles (and f:rom motor vehicle engines 2oz such vehicles)
22 specified in table 1 shall contain standards which provide
23 that such emissions may not exceed the level specified in
24 table 1l:

ACIDB6A
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T
NOX EMISSIONS FROM CERTAIN PASSENGER CARS AND TR
Vehicle Type Model Year Stnngssgﬁ_

Passenger cars 1989 and after

0.7 gpm

Gasoline and diesel
powered trucks
weighing up to
6,000 1bs 1988 and after 1.2 gpm

Gasoline and diesel
powered trucks
weighing from

6,000 up

to 8,500 lbs 1988 and after 1.7 gpm

The weights specified in the first column of table 1 (and in

table 2 of subsection (h)) shall be based upon the gross

vehicle weight rating determined by the Administrator. In the
case of any motor vehicle specified in the table (and in the

case of motor vehicle engines for such vehicles) the standard
established pursuant to this subsection srall apoly in lieu

of any standard ctherwise applicable pursuant to this

sectzion.

*(h) HYDROCARBON STANDARDS FOR TRUCKS.--Zffective with
respect to mocdel year 1990 and thereafter, the regulations
under subsection (a) applicable to emissions of hycdrocarcborn
from the motor vehicles (and from motor vehicle engines for
such vehicles) specified in the first column of table 2 shall
contain standards which provide that such emissions may not

exceed the level specified in the second column of table 2:

L8
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TABLE 2
HYDROCARBON STANDARD FOR TRUCKS: MODEL YEAR 1990 AND AFTER
Vehicle Type Standard
Trucks weighing
up to 6,000 lbs 0.41 gpm
Trucks weighing from
6,000 up to 8,500 lbs 0.53 gpm

In the case of any motor vehicle specified in the table (and
in the case of motor vehicle engines for such vehicles) the
standard established pursuant to this subsection shall apply
in lieu of any stancdard otherwise applicable pursuant to this
section’ .

(b) DEFINITIONS.--Section 216 of the Clean Air Act is
amended by adding the Eallowinq at the end thereof:
‘'(6) The terms passenger car and truck shall
have such meaning as shall be prescribed by the
Administrator.

"’(7) The term ‘gpm’ means grams per mile.

"'(8) The term 'g/Bhp means grams per brake
horsepowver hour.
(e) ReGuLaTion OF SuLFur iN DieseL FueL.--

(1) 0.05 PERCENT LIMIT.--Section 211 of cthe Clean Air
Act is amended by adding the following new subsectzicn at
the end thereof:
**(n) ReGuULATION OF SULFUR IN DIESEL FUEL.--The

Administrator shall promulgate regulations under his
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1 subsection requiring that the sulfur content of any motor

2 vehicle diesel fuel shall not exceed 0.05 percent (by

3 weight). After January 1, 1989, no manufacturer or processor
4 of motor vehicle diesel fuel may sell, offer for sale, or

5 introduce into commerce any fuel which does not comply with
6 such regulations. In the case of a State standard which is

7 more stringent than the standard under this subsection,

8 section 211(c)(4)(A) shall not apply to regulations regar:ding
9 the sulfur content of any motor vehicle diesel fuel.
10 (2) ENFORCEMENT.--Section 211(d) of such Act is
11 amended by inserting after ' 'under subsection (c) ' the
12 following ‘or (h) "

ake) (d) EVAPORATIVE HC.--SeE:ian 202(a)(6) of the Clean Air
14 Act is amended to read as follows:

15 '"(6) EVAPORATIVE HC.--Not later than 6 months after
16 the enactment of this paragraph, the Administrator shall
17 promulgate regulations requiring one cr borh of the

18 following on a nationwide basis:
19 ""(RA) The use of onboaré hydrocazben centrel

20 technology by moter vehicies manufacsured for any
21 model year after the model year 1989.
22 ""(B) The use of gasoline vapor recovery of
23 hydrocarbon emissions emanating from the fueling of
2 motor venicles. .

25 (g) CONFORMING AMENDMENT.—-Section 202(a)(3)(A)(ii) &f
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:he Clean Air Act is amended by inserting '‘and except as
sthervise provided in subsections (g), (h), and (i) " afrer
e
TITLE III-—INTERNATIONAL COOPERATION.
SEC. 301. INTERNATIONAL COOPERATION.

(a) ANNEX TO BORDER AGREEMENT.--The Congress expresses
its concern and sense of urgency regarding the ongoing and
prospective environmental impacts of transboundary air
pollution between the United States and Mexico, particularly
from existing and future point sources of sulfur dioxide in
both countries. The Congress finds that the progress of the
Onited States in negotiating an Annex concerning
transboundary air pollution to the August 4, 1983, Onized
States-New Mexico Sorder Znvironmen:al Agreemert has been
unsatisfactory and therefore directs :ae Secretary of State
and the Administrater of the Environmentzal Prstection Agency

to, with all due dispatch, conclude with the Government of

Mexico an Annex concerning transboundacy ai: pellution zc the
1983 3order Zavizoamental Agreemen=. All faasible eflozss
shall be made to conclude a final vession c©f said Annex as
$0on as pessible ané in no case later than 3 months alfter
enaciment of this section.
() NEGOTIATIONS.--
(1) In negotiating the Annex ceferred to in

subsection (a), the Secretary shall give special emphasis

ACIDB6A
29

1 to ensuring that an agreement is concluded that will

2 ensure that the Nacozari smelter in Mexico will meet

3 pollution control standa:ds that are at least asg

4 stringent as new source Performance standards unde: the

S Clean Air Act, as codified in 40 CcrRr part 60 subpart B

6 preferably before start-up of thae smelter but ip N2 case

7 later than January 1, 1988,

8 (2) In negotiating such Annex the Secretary shal)

9 ensure that an agreement is concluded that will ensure
10 that the Cananea smelter in Mexico will--
17 (A) at a minimum, achieve 2 level of pollution
12 control for any increased emissions before any
13 proposed expansion that is at least as Stringent as
14 new source performance standarés under the Clean air
15 Act, as codified at 40 crR Par: 60 subpart p; ang
16 (B)ris technically feasible, achieve that level
17 ©f pollution contzol for the entire sousce befcre any
18 expansion.
19 (3) In negotiating such Annex the Secretary shall
20 ensure that an acgreemen: is cencluced fer a autually
21 acceptable arrangemen:t feor monitering, inspection and
22 enforcement of pollution control standards for copper
23 smelters in both countries in the 2ir quality control
24 region (within 100 kilcmeters in each direction from the
25

border) encompassing the ccpper smelters at Douglas,

68



ACID86A

Y ® 9 oe w o

[ el o
w N+ o

-
-

15

30

Arizona; Nacozari, Sonora:; and Cananea, Sonora.

(4) In negotiating such Annex the Secretary shall
promote a final version that in its other provisions is
in no case less stringent in terms of absolute emissiors
and ambient air guality standards, and in the schedule
for coming into force of such standards, then set ou: in
the July 18, 1985, joint communique of the national
coordinators of the 1983 Border Agreement.

() REPORT.-=mhe Secretary of State and the Administrazsr
of the Environmental Protection Agency shall submi: a report
to Congress no later than 6 months after enactment of this
section, on their implementation of subsections (a) and (b)
of this sectic;.

(d) FIELD EXPERIMENTS.--The Snvirormental Protection
Agency shall perform atmospneric field experiments to

decer=ine the effects of emissions of sulfur dioxide from the

Nacozari samelter in Mexico, befcre and after implemenzaticn
of polluticn csn:rols, on concentrations of oxides cf sulfur
and deposition thereof in the States of Arizona, Colcrado,
Idaho, Montana, New Mexico, Utah, and Wyeming. The
experiments shall place particular emphasis on the effects of
the smelter, before and afte: implementation of pollution

icned

controls, on acid rain and visibility in the above-m
States.

(e) STUDY AND REPORT.--The Secretary of State, in

ACIDB6A

« b
consultation with the Administrator of the Environmental
Protection Agency, shall establish a duly constituted
international agency, or make use of an already constituted
international agency to prepare and report on the effects of
transboundary air pollution originating from copper smelters
on public health and welfare in the United States and in
Mexico. The stucdy and report shall address, to the extent
available data permit, the magnitude and effects of
transborder pollution by sulfur dioxide, including pollution
expected from further industrial expansion. The reporst shall
make a finding as to whether such transborder pollution by
sulfur dioxide originating from copper smelters may
reasonably be expected to endarnger public health and welfare
in the territories of =he United States and in Mexico and
shall make recommendations for prevention or elimination of

such endangerments as may be documented in the reporst.

06
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ARGONNE REGIONAL ENERGY PRICE SIMULATOR (AREPS):
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APPENDIX B

ARGONNE REGIONAL ENERGY PRICE SIMULATOR (AREPS):
ELECTRICITY PRICE PROJECTIONS

AREPS was developed as part of the National Acid Precipitation Assessment
Program (NAPAP) under Task Group I (Emissions and Controls). This task group is
developing an emission projection model set for major sectors and suspected air
pollutants. The various emission projection models need to be provided with consistent
economic and energy input data. The purpose of AREPS is to provide consistent long-run
energy price projections by sector and state or multistate regions. A more-detailed
description of AREPS is found elsewhere.3? A brief description of the framework used
to produce electricity price projections is provided below.

The electricity projection module in AREPS incorporates several features:

e It provides electricity prices by the three major sectors:
residential, commercial, and industrial.

e It is consistent with the national projections of electricity rates
contained in the DOE National Energy Policy Plan, which forecasts
rates by the three major sectors to the year 2010 (DOE and Argonne
have also provided a long-term extension to the year 2030).

e It utilizes the regional projections of electricity rates prepared by
Data Resources, Inc., (DRI) for 11 regions. These DRI projections
are based on revenue requirement analyses and electricity demand
projections.

e It makes use of historic price differences between states in a
region.

The data and variables associated with the above features are represented with
the following notation:

PE; ((t) = state's electricity price projection in sector i in year t
PENEPP;(t) = national electricity price projection from NEPP in sector i in year t
PEDRIUS;(t) = national electricity price projection from DRI in sector iin year t
PEDRL, /(t) = region r electricity price projection from DRI in sector i in year t
PEBASEi’s = state's electricity price in sector i in base year (1980).
PEBASEAVi’r = weighted average of base-year state electricity prices among states

contained in region r for sector i.
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There are two steps to the electricity price projection procedure employed in
AREPS: (1) scaling the DRI regional electricity price projections to be consistent with
NEPP and (2) incorporating state-level variations. Step 1 is accomplished by introducing
a scale factor for each projection year t.

SCALE;(t) = PENEPP;(t)/PEDRIUS;(t) (A.1)
The adjusted DRI regional projections are obtained by applying this scale factor

PEADJDRIi’r(t) = SCALE;(t) * PEDRIi’r(t) (A.2)
The state-level projection (step 2) is then computed as

PEi,s(t) = PEADJDRIi’r(t) i ALPHA(t)“‘[PEBASEi’S = PEBASEAVi,t] (A.3)

In words, equation A.3 states that the state projection is equal to its regional projection
(adjusted for national level consistency with NEPP) plus a state-specific deviation term.
This deviation term in future years is equal to the base-year deviation term scaled by a
factor ALPHA(t); ALPHA(t) is a value less than one. The ALPHA factor is intended to
represent '"regression toward the mean," a phenomenon often observed in statistical
data. That is, our best estimate for the state price will tend toward the regional mean
over time rather than further diverge from the regional mean. Whereas the probability
distribution of state price projections is likely to widen over time, our best estimate of
the mean of this distribution is likely to move closer to the regional mean.
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APPENDIX C

DESCRIPTION OF THE FINANCIAL MODULE
FOR COMPUTING ELECTRICITY RATES

When a utility makes expenditures for pollution control, it will want to recover
these expenditures through increased revenue requirements. Electricity rates will
increase depending on the increased revenue requirements, the level of electricity
demand, and the allocation of increased revenue requirements among the major customer
categories: residential, commercial, and industrial.

The electricity demand projections by state and sector (i.e., residential,
commercial, and industrial) are prepared by the Argonne Regionalization Activity Module
(ARAM). The methodology used in ARAM is described elsewhere.™’ 0 However, it
should be pointed out that ARAM controls to NEPP-V at the national level for each
sector. Differential growth rates in electricity demand by state are based on DRI state
forecasts of population growth, commercial employment, and industrial employment for
the respective sectors.

The revenue requirements (RR) are calculated for pollution control outlays. Four
types of items give rise to RR: variable costs, return on the rate base, depreciation, and
taxes. Variable costs are (1) the fuel premium associated with switching to more-
expensive lower-sulfur coal and (2) the increased O&M costs associated with fuel
switching or adding a scrubber. Variable costs can be a substantial share of total RR. It
is often assumed that variable costs are constant in real terms. That is, these costs
increase in nominal dollars at the inflation rate.

The return on the rate base is the return-on-capital. The rate base consists of
the historical cost of capital assets minus depreciation. For states that use normalized
accounting (as opposed to flow-through aceounting), the rate base is adjusted to exclude
certain tax benefits that are allowed by the state Public Utility Commission. The rate of
return on the adjusted rate base depends on the fraction of debt, common stock, and
preferred stock financing and the allowed returns on each of these fractions. The cost of
new debt is taken to be 10%. The cost of capital for common and preferred stock is

state-specific as in the AUSM finance module.

In terms of cost-of-service accounting, depreciation is the return-of-capital (i.e.,
the utility is receiving back its original capital outlay). Return-of-capital is based on
straight-line depreciation of the original rate base, including allowance for funds used

during construction (AFUDC).

Also as part of RR, the utility is allowed to recover from its customers th.e taxes
that it pays (plus some additional tax benefits). Taxes inclu‘de federal ar.nd state income
taxes, property taxes, and gross sales taxes. Under normallz‘ed accountlpg, the federal
income tax benefits of accelerated depreciation of FGD equipment and lnvestmer}t tax
credits (ITC) on this equipment do not flow through to decrease‘cu.stomer rate.s in 'fhe
year in which they occur. Instead the utility can collect RR as. if it used str:anght—lme
depreciation for tax purposes and as if ITC were spread over the life of the equipment.
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Associated with a specific emission control program, RR are calculated as
described above. Based on these RR and sectoral demand, two alternative impacts on
electricity rates are calculated: (1) equal percentage increases in all three sectors or (2)
residential rates absorbing the total impact. (Of course there are many other
alternatives between these two that the utility commission could choose.) The reason
that the second option might be selected is that the price elasticity in the industrial
sector might be high and that under the emission control program, residential rate
increases in excess of 10% would be subsidized by a national fund.

RR and electricity rate impacts are front-end-loaded (i.e., initially high and then
decline). There are several reasons for this. RR decrease as the rate base is
depreciated. Also, unlike variable costs, the remaining components of RR do not tend to
increase with inflation. Hence, when discounted to real (or constant) dollars, future
impacts are discounted. Finally, electricity rate impacts decrease as projected
electricity demand grows, since RR can be spread over more electricity sales.

The specific equations used to calculate RR are the following:

RR; = [VAR, + RRB; + RBDEP; + TF; (C.1)
& TSt] * [1 + GRTXR * (1 - ETXR)]

where:
RR; = revenue requirement in year t;

variable costs of producing and providing electricity to the
customers;

VAR,
RRB; = return on utility rate base which indicates debt and equity
capital costs;
RBDEP; = rate base depreciation for year t;

TF; = federal taxes in year t;

TSt = state taxes in year t;
GRTXR = applicable gross receipts tax rate;

ETXR = effective state and federal combined corporate income tax
rate, reflecting that the gross receipts tax is an income tax
deduction.

_ I|.1 the price module, the additional variable costs and rate base items associated
w1‘th a given pollution control program (as provided by AIRCOST) are added to Eq. C.1
using the following calculation for additional revenue requirements.



ADDRRt =

where:
ADDRRt =

ADDVARt =

ADDRRB, =

ADDRBDEP =

ADDTF,c =

ADDTS; =

99
[ADDVARt + ADDRRB, + ADDRBDEP, + ADDTF
+ ADDTS,] * [1 + GRTXR * (1 - ETXR)]

additional revenue requirement in year t due to emissions
control.

additional variable costs in year t, including fuel costs,
operation and maintenance costs, etec.

additional return on rate base. This is calculated by
applying the historical returns (rates) on the pollution

control rate base additions.

additional depreciation expense in year t due to the
pollution control activity.

added federal tax in year t.

added state tax in year t.

The rate base additions are assumed to be financed through equity.

(C.2)
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TABLE D.1 Statistics on Electricity-Intensive Industries

Electricity Cost as

percent of: Electricity Ratio to

Value of Electricity Rate Industrial

SIC Shipments Purchased Value Value of ¢/kWh Average Rate

Industry Code  (1980§ x 10%)  (kWh x 10%) Added  Shipments (1982%) (3.84¢/kWh)
Cotton seed oil mills 2074 15503357 540.7 1057 2.0 4.61 1.20
Manufactured ice 2097 169.6 460.7 546 110 4.70 1523
Particle board 2492 512.4 B25.1 il 4.8 3.44 0.90
Alkalies and chlorine 2812 1354.1 10,679.5 45.5 19.6 2.89 0.75
Industrial gases 2813 1,539.6 11,958.6 42.4 24.5 3.66 0.95

Other industrial inorganic

chemicals 2819 12,095.9 37,092.0 13.9 1.5 2.86 075
Carbon black 2895 498.0 540.4 13.3 3.5 3.78 0.99
Reclaimed rubber 3031 38.3 15.4 12.2 7.8 4.62 1.20
Cement, hydraulic 3241 3962.4 9,237.9 15,3 8.2 4.08 1.06
Lime 3274 598.8 813.8 10.8 bl 4.38 1.14
Mineral wool 3296 2,2354 2,703.5 7=3 4.0 3.82 0.99
Electrometallurgical products 3313 1,249.3 6,814.3 42.0 13.8 2.94 (0).,7/7
Malleable iron foundries 3322 52152 1A 55) 11759 7.0 4517, 1.09
Primary zinc 3333 6l13:1 1,487.8 5l.7 8.3 2.67 0.70
Primary aluminum 3334 6,979.9 12,279,1 39.3 1556 175 0.47
Other primary nonferrous metals 3339 1,906.6 4,279.4 1546 Sjed 2.66 0.69
Carbon and graphite products 3624 1518333 2,171.8 7.5 4.2 2.64 0.69

Source: Office of Technology Assessment, "Acid Rain and Transported Air Pollutants: Implications for Public Bolicy !
0TA-0-204 (June 1984). g
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TABLE D.2 Number of Establishments by State and Industry Group

SIC

Industry Code Ill. Ind. Mo. N.H. Ohio Penn. W.V. u.s.
Cotton seed mills 2074 0 0 0 0 0 0 0 717
Manufactured ice 2097 0 0 0 0 0 0 0 589
Particle board 2492 0 0 0 0 0 0 0 54
Alkalies & chlorine 2812 0 0 0 0 3 0 2 51
Industrial gases 2813 23 14 9 0 31 36 0 563

Other industrial inorganic
chemicals 2819 30 16 1t 0 46 41 0 645
Carbon black 2895 0 0 0 0 0 0 0 25
Reclaimed rubber 3031 3 0 0 0 7 0 0 26
Cement, hydraulic 3241 5 5 I 0 9 24 4 237
Lime 3274 4 0 3 0 8 9 0 87
Mineral wool 3296 6 11 3 0 16 17 1 179
Electrometallurgical products 3313 0 0 0 0 8 1 4 41
Malleable iron foundries 3322 0 0 0 2 5 5 0 50
Primary zinc 3333 2 0 0 0 0 1 0 8
Primary aluminum 3334 0 1 1 0 1l 0 0 34
Other primary nonferrous metals 3339 0 0 0 0 4 8 0 90
Carbon and graphite 3624 5 0 0 0 13 ) 2 91
Total 78 47 38 2 157 151 13 2847

Source: Bureau of the Census, 1982 Census of Manufactures, Industry Series" Department of
Commerce (MC82-I).
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TABLE D.3 Employment by State and Industry Group (103)2

SIC
Industry Code I11. Ind. Mo. N.H. Ohio Penn. W.V. Dhetsdey
Cotton seed mills 2074 O 0 0 0 0 0 0 5.2
Manufactured ice 2097 O 0 0 0 0 0 0 5.0
Particle board 2492 0 0 0 0 0 0 0 5.6
Alkalies & chlorine 2812 0 0 0 0 0.2 0 1.0- 7.6
2.499
Industrial gases 2813 0.150- 0.4 0.150- 0 0.4 0.5 0 758
0.249 0.249
Other industrial
inorganic chemicals 2819 2.8 0.500- 0.4 0 6.3 2.8 0 81.7
0.999
Carbon black 2895 0 0 0 0 0 0 0 751
Reclaimed rubber 3031 0.250- O 0 01250= N0/ 0 0 0.8
0.499 0.499
Cement, hydraulic 3241 0.6 0.7 0.9 0 0:500=" 2.2 0.150- 24.6
0.999 0.249
Lime 30 7401 50="NE0 1.0- 0 0.5 1.0 0 5.6
0.249 2.499
Mineral wool 3296 0.4 1.4 0.150- 0 3.5 1.5 0.250- 19.7
0.249 0.499
Electrometallurgical products 3313 0 0 0 0 2.3 0.150- 0.500- S8
0.249 0.999
Malleable iron foundries 3322 0 0 0 0.150- 0.6 0.500- O 6.5
0.249 0.999
Primary zinc 3333800250200 0 0 0 0,500=""0 2.0
0.499 0.999
Primary aluminum 3334 0 1s0= 1.0- 0 1.0- 0 0 22.9
2.499 2.499 2.499
Other primary nonferrous metals 3339 0 0 0 0 1.0- 0.250- O 9.2
2.499 0.499
Carbon and graphite 3624 0.3 0 0 0 1.2 B2 0.500- 121
0.999
Total 4.9~ 4.0~ BEb= 0.150- 17.75 12.6- 2.4~ 223.2
5.596 5.598 6.397 0.249 21.496  13.946  5.245

3Employment ranges are reported where disclosure problems existed.

Source:
(MC82-1).

Bureau of the Census, '"1982 Census of Manufactures, Industry Series" Department of Commerce,
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TABLE D.4 Value of Shipments by State and Industry Group (1980 $ x 105)P
SIC
Industry Code I11. Ind. Mo. N.H. Ohio Penn. W.V. u.s.
Cotton seed mills 2074 0 0 0 0 0 0 0 933.3
Manufactured ice 2097 0 0 0 0 0 0 0 228.2
Particle board 2492 0 0 0 0 0 0 0 574.4
Alkalies & chlorine 2819880 0 0 0 46.2 0 --a 1570.5
(2.94)
Industrial gases 2813 --a 156.9 --a 0 119.7 108.9 0 2019.3
D (5.93) (5.39)
Other industrial inorganic
chemicals 2819  510.2 --a 90.0 0 832.1 448.9 0 12060.4
(4323) (0.75) (6.90) (3.72)
Carbon black 2895 0 0 0 0 0 0 0 632.9
Reclaimed rubber 3031 --2 0 0 0 --a 0 0 63.0
Cement, hydraulic 32418705 85.7 10352 0 --a 264.3 --a 3542.0
(2.00) (2.42) (3.48) (7.46)
Lime 3274 --2 0 --a 0 45.6 97.4 0 543.2
(8.39) (17.9)
Mineral wool 3296 35.7 139.0 --a 0 369.6 139.1 --a 2281.1
(1357 (6:09) (16.20) (6.10)
Electrometallurgical products 33135830 0 0 0 250.5 --a --a 7075
(35.41)
Malleable iron foundries 3322 0 0 0 --a LA --a 0 shlefoid
(9.72)
Primary zinc 3333 --2 0 0 0 0 --a 0 334.0
Primary aluminum 3334 0 --a --a 0 --a 0 0 5037.1
Other primary nonferrous metals 3339 0 0 0 0 --a --a 0 2312.9
Carbon and graphite 3624 16.0 0 0 0 86.0 163.6 --a 980.4
(1.63) (8.77) (16.68)

8Not reported in the data source due to disclosure problems.

byalues in parentheses () represent state share (%) of total (U.S.) industry activity.

Source: Bureau of the Census, '"1982 Census of Manufactures Industry Series'" Department of Commerce

(MC82-1).
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TABLE D.5 Value Added by State and Industry Group (1980 $ x 106)0

SIC
Industry Code Il1. Ind. Mo. N.H. Ohio Penn. W.V. U.s.
Cotton seed mills 2074 O 0 0 0 0 0 0 202.3
Manufactured ice 2097 -- = = o == == o S
Particle board 2492 0 0 0 0 0 0 0 193.3
Alkalies & Chlorine 2812 0 0 0 0 2755 0 --a 728.8
(3.77)
Industrial gases 2813 --% 75.3 --a 0 59.0 62.1 0 1055.3
(7.14) (5.59) (5.88)
Other industrial inorganic
chemicals 2819  259.9 --a 28.5 0 450.7 165.7 0 6321.4
(4.11) (0.45) (7.13) (2.62)
Carbon black 2895 0 0 0 0 0 0 0 190.8
Reclaimed rubber 3031 --a 0 0 0 --a 0 0 31.2
Cement, hydraulic 3241 31.5 41.1 61.0 0 --a 111.3 --a 1815.7
(1.73)  (2.26) (3.36) (6.13)
Lime 3274 -2 0 --a 0 1750 43.9 0 245.0
(6.98) (17,91)
Mineral wool 3296 14.6 78.3 --a 0 209.2 81.6 --a 1236.7
(1.18)  (6.33) (16.92)  (6.60)
Electrometallurgical products 3313 0 0 0 0 79.4 --a --a 180.3
(44.04)
Malleable iron foundries 3322 0 0 0 --a 21063 --a 0 206.3
(10.32)
Primary zinc 3333 --2 0 0 0 0 --a 0 506
Primary aluminum 3334 0 --a --a 0 --a 0 0 1133.9
Other primary nonferrous metals 3339 0 0 0 0 --a --a 0 581.3
Carbon and graphite 3624 9.4 0 0 0 45.2 {110 --a 554.9
(1.69) (8.15) (20.0)

2Not reported in the data source due to disclosure problems.

bSuppressed in preliminary report.

Cyalues in parentheses () represent state share (%) of total (U.S.) industry activity.

Source: Bureau of the Census, '1982 Census of Manufactures, Industry Series" Department of Commerce,
(MC82-1).
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TABLE D.6 Average State Electricity Rates for Electricity-Intensive Industry Groups

Electricity Rate (¢/kWh, 1980 $)

SIC

Industry Code 11 Ind. Mo. N.H. Ohio Penn. W.V. U.S.
Fats & oils 20 7R3 7 O 3G TR e S 3.8 --4 = 3.66
Misc. foods, kindred products 209  4.67 -- 4,046 -- 3.89 --2 == 4.26
Misc. wood products 249 o 3.76 4.46 5.10 4.35 --a == 3.56
Industrial inorganic chemicals 281 3.18 --a --a - 2314 2.96 --a 2.63
Misc. chemical products 289 4.61 - 2513 - 3.64 4.07 — 372
Reclaimed rubber 303 ST - e = = = S 3.98
Cement, hydraulic 824 = — == e 2.91 3.60 = 81552
Concrete, gypsum, plaster prod. 327 4.57 3.59 --2 = 4.55 4.50 --a 4.37
Misc. nonmetallic mineral prod. 329 4,533 3.67 --a 4.94 3521 3.66 --a 3.60
Blast furnace, basic steel prod. 331 S e == 2.98 3.68 --a 3.38
Iron & steel foundries 332° 3.84 " 3:68 3.09% 482406 NNaC]] --a 3.96
Primary nonferrous metals Sefsl s = --a S == --a e 1.60
Electrical industrial apparatus 362 --a 3.07 3.36 5.66 3.88 2.84 == 3.19
State industry average 35998 3017 N 3020 N5 0483 S5 03 2.46

3Not reported in data source due to disclosure problems.

Source: Computed from data reported in:

U.S. Department of Commerce (Oct. 1982).

Bureau of the Census,

'"1980 Annual Survey of
Manufactures, Fuels and Electric Energy Consumed, States by Industry Group and
Standard Metropolitan Statistical Area by Nation Industry Group [M80(AS)-4.2],"

80T
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